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Seed Orchard Classification 


Friedrich Ulrich Klaehn 


A BETTER UNDERSTANDING of seed 
orchards is necessary if forest tree 
improvement work in the United 
States is to make satisfactory prog- 
gress. Zobel et al. (49) recognizing 
this prepared a 
paper covering in a rather detailed 
manner the procedures to follow in 
developing seed orchards. Despite 
the comprehensiveness of their re- 
further discussion of 


seems 


need, recently 


seed 


port 
orchards desirable to pre- 
vent costly mistakes in establish- 
ment and use. This paper reviews 
pertinent foreign 
practices of seed 
orchard establishment, and shows 
that seed orchards can and will 
differ considerably depending on 
species under consideration as well 
as the purpose of the seed orchard. 
This leads us to the problem of 
classifying seed orchards. 


Seed Orchard: A Definition 
Larsen (27) 
orchard (syn. 
plantation, or seed-source-garden ) 
only for establishments concerned 


evaluates 
American 


and 
and 


uses the term seed 


seed-garden, seed- 


with genetically improved seed 


production. He thinks of seed or- 
chards as composed of vegetatively 
reproduced plants originated from 


THE AUTHOR is assistant professor of 
silviculture, in charge of tree improve 
ment and tree seed research and teach 
ing, State University College of Forestry 
at Syracuse University, N. Y. 


selected ortets' or of seedlings 
which have been raised after con- 
trolled pollination, usually after 
careful selection. 

In Swedish and German papers 
dealing with seed orchards (1, 2, 
14, -32, 13, 46, 27516,:19, 2, 31, 
22, 23, 25, 26, 28, 33, 35, 37, 38, 
42) the term is usually limited to 
plantations established with vege- 
tatively reproduced plants, mostly 
grafts from carefully selected 
ortets. Zobel et al. (49) give the 
following definition of a seed or- 
chard: 

‘fA seed orchard is a plantation 
of genetically superior trees, iso- 
lated to reduce pollination from 
genetically inferior outside sources 
and intensively managed to pro- 
duce frequent, abundant, easily 
harvested seed crops. It is estab- 
lished by setting out clones (as 
grafts or cuttings) or seedling 
progeny of trees selected for de- 
sired characteristics. Forest seed 
orchards are often established 
while genetic evaluation of parent 
material is still under way. In 
such eases, components shown by 
progeny tests to be genetically 
undesirable will subsequently be 
removed from the orchards.’’ 

The author feels that these def- 
initions are too restrictive. Seed 


*Ortet: The original plant from which 
a clone derives. 
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of a given genotype may be supe- 
rior only with regard to one spe- 
cific objective. In the case of spe- 
cial uses such as for Christmas 
trees, ete., the desired genotype is 
found in seed which would not be 
commonly called ‘‘superior seed.”’ 
There are other cases where a rep- 
resentative average seed or seed of 
a specific strain is required. The 
kinds of seed described above, if 
obtained from a _ seed orchard, 
would not be included in the def- 
inition cited. A more useful def- 
inition might be as follows: 

‘*A seed orchard is a type of 
plantation established with vege- 
tatively produced stock or stock 
sexually produced and set up in a 
certain manner to provide easily 
harvested seed of specific quality, 
suitable for specific purposes, in 
the amount required.”’ 

Existing growing stands of cer- 
tain quality should be called ‘‘seed 
stands,’’ as this is common prac- 
tice. 

It is uot the place here to dis- 
euss general or specific require- 
ments which should be met by an 
ortet to qualify as a ‘‘superior 
tree,’’ or ortets which may be used 
to produce seed for a specific pur- 
pose. Numerous publications are 
available that describe the pro- 
eedure to follow (6, 7, 15, 34, 40). 
However, emphasis should be given 
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to the fact that a seed orchard, 
besides having many well known 
advantages concerning seed quality 
and seed harvest (9, 20, 36), also 
provides an excellent opportunity 
for combining trees which differ 
considerably in their economically 
important characteristics. For ex- 
ample, by placing clones of supe- 
rior growth rate together with 


clones of superior wood quality, 
there is a good possibility that 
may have both 


some offspring 
characteristics. 


Seed Orchard Classification 


Seed orchards can and will differ 
considerably in their type, struc- 
ture, number of clones involved, 
and other characteristics. Depend- 
ing on the specific use for which 
they are established or depending 
on the desired type of seed, dif- 
ferences in the basic design are a 
necessity. For exaraple, certain of 
the tree species under considera- 
tion are insect-pollinated and this 
requires changes from the current 
practices. 

The basic types of seed orchards 
so far determined, both in German 
literature (1, 37) and other refer- 
ences (7, 9), and the purpose they 
serve are: 

1. Regular seed orchards for the 
production of orchard seed, pre- 
sumably somewhat genetically im- 
proved. 

2. Elite seed orchards for the 
production of elite orchard seed 
(so proved by progeny tests). 

3. Conservative seed orchards 
for keeping a certain valuable 
strain or strains, ecotypes, ete. 
available for the future. 

4. Hybrid seed orchards for the 
production of interspecific hybrid 
orchard seed.” 

Each of these four basic types 
may be further subdivided into: 
(a) Wind-pollinated (as_ with 
conifers and many commercially 
important species of hardwoods) ; 
(b) Insect-pollinated (as with 
Prunus serotina, Liriodendron tuli- 
pifera, Acer spp.) ; and (c) Hand- 
pollinated, as in certain cases of 
prolific hardwoods such as birches 


"Interspecific = between different tree 
species. 


and alders, and certain conifers as 
described, for example, by Hyun 
(14)3 

Type Specifications 


Concerning this twelve-category 
classification, it may be felt that 
it is too detailed, or that excessive 
emphasis is placed upon insect or 
hand-pollinated types. This may be 
true at the present time. Types 
not very common in the United 
States such as ‘‘regular seed or- 
chard, hand-pollinated type’’ or 
‘‘hybrid seed orchard, wind-pol- 
linated type’’ are available in 
Europe and other parts of the 
world. In addition, there is every 
reason to believe that there will be 
seed production in seed orchards 
established with insect-pollinated 
tree species. Preliminary work 
with tulip poplar and black cherry 
seed orchards has been initiated 
by the State University College of 
Forestry at Syracuse University. 

a. Type 1 (a), Regular seed or- 
chard, wind-pollinated type—To 
the author’s knowledge all seed or- 
chards established to date in the 
United States fall into this cate- 
gory. In such orchards a minimum 
of 15 to 20 clones must be included 
to insure good and healthy off- 
spring, but as many as 30 or per- 
haps 40 clones may be used. The 
danger of producing a high amount 
of empty or inbred seed as a re- 
sult of too few clones is not very 
critical, because most species both 
have a high degree of self-incom- 
patibility and produce large 
amounts of pollen, and because of 
other reasons (38). There are a 
few publications describing the 
elonal distribution in this type of 
orchard (23, 25, 26, 27, 28). In 


*There is no doubt that any kind of 
seed orchard classification system must 
tie into seed certification. The State of 
Georgia, with this consideration in mind, 
has included seed orchards in the seed 
certification standards which have been 
developed (10). They do not however, 
distinguish between different seed or- 
chard types. The manner in which seed 
orchard types, together with their seed, 
may be connected with any kind of seed 
certification program, depends largely 
upon general (field) standards, such as 
laws applied to certain species, ete. It 
seems worthwhile, however, not to over- 
look the importance of some of the 
problems discussed in this paper when 
working on similar problems. 
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particular Langner and Stern (26) 
provide recommendations which 
ean be accepted until better or 
simpler ways are found. Whether 
to plant or set up the clones in 
square or triangular spacing is 
closely related to the distribution 
itself. Langner and Stern (26) and 
others recommend triangular spac- 
ing in this type of orchard. For 
additional information see Table 1. 

b. Type 1 (b), Regular seed or- 
chard, insect-pollinated type.— 
What has been said about Type 1 
(a) is also true to a certain degree 
of Type 1 (b). It is thought how- 
ever, that certain modifications 
may be necessary or worthwhile. 
Colonies of bees should be placed 
in an insect-pollinated orchard, as 
is done in horticulture, to insure 
good cross pollination. The number 
of clones necessary to achieve this 
may be less than would be needed 
in wind-pollinated types. The spac- 
ing and clonal distribution should 
be modified according to the loca- 
tion of the bee hives. 

e. Type 1 (ec), Regular seed or- 
chard, hand-pollinated type—In 
this type of seed orchard the best 
elonal distribution will consist of 
rows or groups so that one row or 
group of grafts consists of one 
clone and the next row or group 
of another clone. Also, care should 
be taken to cover the whole graft 
to keep out unwanted pollen. In 
practice this means that height 
growth of the grafts must be rather 
limited. All clones involved in this 
type must be tested in respect to 
self-compatibility before they are 
used. If they show self-compatibil- 
ity it should be possible to elimi- 
nate the inbred offspring in the 
seed bed. If the inbred seedlings 
cannot be eliminated, the clones 
from which they originated should 
not be used except when it is eco- 
nomical to cut off all male flowers 
before cross pollination occurs. 

d. Type 2 (a), 2 (b), and 2 (ce), 
Elite seed orchard of various types. 
—To the author’s knowledge no 
elite seed orchards exist at pres- 
ent. Such types, however, prob- 
ably will be established or avail- 
able in the southern United States 
and in Europe in appreximately 
ten years. Though the three elite 
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types are generally similar to the 
regular types, elite types deal only 
with clones which provide geno- 
typically superior offspring. In 
many eases it will be possible to 
transform a regular seed orchard 
into an elite seed orchard, as it is 
planned in the South, by eliminat- 
ing all clones which fail to provide 
genetically superior offspring. In 
other cases such orchards may be 
established by using ‘‘secondary’’ 
scion material harvested from 
existing grafts. Eight to ten clones, 
or less, are sufficient for elite types 
since their general and specific 
combining ability resulting in 
genetically superior offspring is 
usually exactly known. Eight 
clones, for example, have 56 pos- 
sible cross combinations, whereas 
ten clones give 90 possible com- 
binations. On the other hand, the 
standards used, to determine what 
is or is not genotypically supe- 
rior, will limit or enlarge the num- 
ber of clones that may justifiably 
be included. 

e. Type 3 (a), 3 (b), and 3 (ce). 
Conservative seed orchard of vari- 
ous types.—The selection of ortets 
to be used in conservative seed or- 
chards is a primary consideration. 
The ortets may be (1) rare speci- 
mens of a given species, (2) trees 
of quite different genetical makeup 
growing in areas where environ- 
mental factors result in poor seed 
production, for instance Douglas- 
fir from higher eievations, ete., (3) 
plants of more or less the same 
ecotype, selected from a very valu- 
able natural stand which is going 
to be cut, or where certain hazards 
make it very unlikely that this 
stand will be available for seed 
production in the future. 

A conservative seed orchard, de- 
rived from ortets of types (1) and 
(2), is similar in its establishment 
to the regular seed orchard type. 
When working with clones derived 
from genotypically more or less 
closely related genotypes however, 
as when working only with one 
specific ecotype, the number of 
clones included could be less. The 
offspring obtained from grafts of 
ortets of type (3) is probably no 
more than a representative average 
of a certain ecotype. 


recom- 


must be completed 





Offspring testing 
Offspring testing 
must be completed 
Offspring testing 
can be done 
Offspring testing 


strongly 


mended 








There are cther solutions 


300 


Isolation 
feet 
500-1000 
300 
500-1000 
300 
500-1000 
300 
500-1000 
None 


(Minimum ) 











Clone set-up* 

Ro. (Rows) 

G. (Groups) 
Tr. (Triangle) 


a. (Random ) 
Ra. or St. 
ach group consisting of one clone) 


. 
“4 


(ce), 3(¢), and 4(¢), and depends solely on the isolation facilities, the labor 


(Each row consisting of one clone) or 
(Each row consisting of one clone) or 


St. (Certain 
statist. des. ) 


© 
é 


(Groups consisting of one ramet* per clone) 
(Groups consisting of one ramet* per clone) 


R 


° 
~ 


(Each group consisting of one clone) 
. (Each group consisting of one clone) 


. ¢ 


G. (Groups consisting of one ramet* per clone) 
G. (Groups consisting of one ramet* per clone) 


Ro. (Each row consisting of one clone) or 
Ro. (Each row consisting of one clone) or 
G. (Each group consisting of one clone) 


Clonal distribution :* 


G. 

G 
G. 
Ro. 
G 
Ro. 
G 


Mi. - 


involved’ 

Mi. (Min. ) 
Ma. 30-40 
Ma. §~ 
Mi. 2 
Ma. more 


No. clones 
ir meaning. We decided however, for greater clarity, to separate the terms. 


er factors. 


of the ortets 


NM (Nearly mat.) 
M (Mature) 


TABLE 1.—Some IMPORTANT PROBLEMS OF CLASSIFICATION 
Age class limits 


in the 
publication 


Type No. 


n 


done by: 
W (Wind) 


Pollination 
I (Insects) 
H (Hand) 


**im- 
An individual member of a clone. 


‘The number of clones involved in the different types of seed orchards is flexible in types 1(c), 


*Ramet 


*%<Clonal distribution’’ and ‘‘Clone setup’’ are very similar in the 
possible and perhaps to recommend besides those mentioned in the table. This is particularly true for types 1(b), 1(c), 2(b), 2(e), 3(b), 3(e), 4(b), and 4(e). 














and funds available, the very species we are working with and oth 








‘*hybrid (inter-specific) 


for the production of 
seed’? 


Seed Ochard Type 
(Basic types) 
Regular seed orchard 
for somewhat 
proved seed production’’ 
Elite seed orchard 
for ‘‘elite seed 
Conservative. seed 
orchard for the pro- 
duction of ‘‘ conserva- 
tive orchard seed’’ 


production’’ 
‘Hybrid seed orchard 
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f. Type 4 (a), 4 (b) and 4 (ce), 
Hybrid seed orchard of various 
types.—Significant differences 
exist between the three types dis- 
eussed so far and any kind of 
hybrid seed orchard. A _ hybrid 
seed orchard should be made only 
under special circumstances and 
in the following way: 

(a) Species involved must cross 
readily with each other in both 
directions. This requires that there 
is adequate overlapping in the 
time of flowering. 

(b) The parental species must 
provide offspring with clearly ex- 
pressed hybrid vigor (heterosis) 
or must be otherwise of particular 
value. This means the combination 
has to be tested before the orchard 
is set up. 

(e@ There should be only one 
clone of each species used. If two 
or more clones of each species were 
included, intra-* as well as inter- 
specific offspring would result. The 
intra-specific offspring is un- 
wanted. 

(d) Cheekerboard distribution 
is necessary and recommended for 
wind- and insect-pollinated types. 
In the hand-pollinated type how- 
rows or 


ever, establishments in 


groups is preferable. 


Special Problems Which 
Require Modification 


The discussion so far has dealt 
only with species which are monoe- 
cious, i.e., where male and female 
sexes are located on the same tree 
but in different flowers, and trees 
with perfect flowers, i.e., where 
male and female sex organs are to 
be found in the same flower. There 
are however, certain tree species 
which are dioecious (poplars, wil- 
lows, certain ashes and maples), 
or polygamous (ash and maple 
species). 

Tree species which fall into the 
dioecious and polygamous groups 
require special attention. Seed or- 
chards of American ash (Fraxinus 
americana) for instance—a species 
which is included in the seed or- 
chard program at State University 


*Intra-specific = within the species. 


College of Forestry at Syracuse 
University—require that there are 
enough male clones for the number 
of female clones. One male clone 
ean pollinate and fertilize two or 
perhaps three, female clones easily. 

When working with polygamous 
tree species, care must be taken in 
selecting the clones wanted in the 
orchard. Since the amount of pol- 
len produced by clones having ex- 
clusively perfect flowers is usually 
small, one or several exclusively 
male clones for a certain number 
of female or perfect clones should 
be used. In any ease the flowering 
conditions as well as the flowering 
time must be studied in detail be- 
fore a seed orchard with polyga- 
mous tree species can be developed 
(24, 43). 

Another quite common type 
found in Europe, particularly in 
larch species, is a modification of 
It may be called the 
The basic idea 


Type 1 (a) 
‘‘vineyard type.’ 
is the same as that of regular vine- 
yards. The grafts are placed and 
tied to wire that the 
quite open crown is exposed to the 
sun as much as possible. This 
means that the fences should be 
placed in an easterly to westerly 
direction. Southern are 
very favorable locations. Orchards 
of this type are very productive 
in Europe. This type seems to be 
well suited for certain hardwoods 
and also softwoods. 


fences so 


aspects 


Other Important Considerations 


It is felt by the author that most 
people, who are going to initiate a 
seed orchard program, base the 
size of their orchard on the amount 
of seed they want to harvest in 
the future. There are several rea- 
sons which speak against this con- 
cept. First, it should be remem- 
bered that the selection of suitable 
trees is a continuous program and 
demands both experience and time. 
Large seed orchards established in 
perhaps three or four years indi- 
cate that not enough care has been 
taken in selecting the ortets. Sec- 
ondly, it is obvious that a large 
seed orchard, Type 1 (a) for in- 
stance, with perhaps 25 clones and 
each represented 50 or more times, 
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is very difficult to handle without 
a large amount of man power. 
Thirdly, offspring testing is more 
difficult than most people believe, 
although up-to-date tree breeders 
are experimenting and discussing 
how to do this in the best manner 
to overcome the difficulties. Twen- 
ty-five clones in one single orchard 
provide a total of 600 different 
cross combinations. Separate test- 
ing of each is impossible. The use 
of one or more local pollen pro- 
viders or a pollen mixture of all 
or certain clones or other methods 
(37) facilitates testing 
ably, but does not eliminate all 
problems. A much better idea is 
to start with a smal! seed orchard 
unit (small in area and with a 
limited clonal number), which can 
be enlarged as soon as it is known 
how the first establishment is com- 
ing along. 

Seed orchards of different types, 
which the author has either visited 
or established, differ considerably 
in their spacing. The spacing 
range is from 12 to 40 feet. There 
is no doubt that each species under 
consideration demands a certain 
limited space. On the other hand 
spacing above 30 feet can result in 
a failure to utilize valuable pollen. 
This is particularly true in windy 
and open places. This negative ef- 
fect will be increased when some 
grafts are killed, or removed be- 
eause of lower value. A spacing 
range not less than 14 but not 
higher than 30 feet is recom- 
mended, depending on the arrange- 
ments in rows, groups, or triangles. 
Wind-pollinated orchards can be 
spaced a little wider than insect- 
and much wider than hand-pol- 
linated orchards. 

The choice of where to establish 
the orchard from the viewpoint of 
soil and climate has been discussed 
widely by Zobel et al. (49). The 
same can be said about treatment 
to stimulate flower and fruit pro- 
duction, and how to avoid difficul- 
ties. Special thoughts however, 
must be given to the use of the 
‘‘improved,’’ ‘‘elite,’’ ‘‘hybrid,’’ 
and other seed. Is it worthwhile 
and correct to establish stands ex- 
elusively with such seed or is it 


consider- 
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perhaps better and more economi- 
eal, at least in the beginning, to 
use a local strain in mixture since 
the first and perhaps also the sec- 
ond thinning is less likely to pro- 
vide merchantable material The 
trees removed on the average will 
be of lower value favoring the re- 
maining trees which likely will be 
those originated from the seed or- 
chard seed. Another reason which 
favors the use of orchard seedlings 
in mixture with a local strain, at 
least in many areas in the United 
States, is that the local strain will 
trainers resulting in 
straight stemmed, high quality 
trees from the orchard seedlings. 
Eventually the faster growing or- 
chard seedlings will overtop and 
eliminate the local strain. Thus 
thinning can be postponed until 
rather late in the development of 
the stand with a greater likelihood 
of merchantable material result- 


serve as 


ing. 

In Table 1 some of the more im- 
portant problems in relation to the 
classification system are presented. 
Included are age class limits of the 
ortets, number of clones involved 
in each of the twelve orchard types, 
clonal distribution and clonal set- 
up, isolation minimum, ete. The 
figures given under number of 
clones involved are more flexible 
in certain types than in others. 
The same can be said about clonal 
distribution and clonal setup. 


Conclusions 


It is the belief of the author that 
the whole seed orchard problem is 
not so much one of concentrating 
on which trees are genotypically 
superior and, therefore, worthwhile 
to be included in a seed orchard 
program, but rather on the simple 
question of which type of seed is 
needed, where it is wanted, and 
what the requirements are for such 
seed. Following this is the prob- 
lem of where to find the ortets 
which can be used most success- 
fully. 

In conclusion the whole seed or- 
chard problem as illustrated by 
Zobel et al. (49) and this paper is 
very complex. Seed orchards avail- 
able in the United States are still 
in their initial phase. The lack of 


detailed information about such 
problems as soil conditions, fer- 
tilization, and other treatments and 
problems concerning periodicity, 
duration of seed production, and 
others should not discourage the 
establishment of seed orchards. 
Those who consider all the factors 
involved in reaching the objectives 
of a seed orchard will increase 
their chances of success. 
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Specific Gravity and Tracheid Length 
Variations in Second-Growth Western 


Hemlock’ 


R. W. Wellwood 


WESTERN HEMLOCK (T'suga hetero- 
phylla {Rafn.| Sarg.) is one of the 
timber-contributing 
Pacific northwest. 
The extensive forests are 
found in southeastern § Alaska, 
coastal British Columbia, western 
Washington and western Oregon, 
but its extends southward 
into coastal California and inland 
into southeastern British Columbia 
and the adjoining parts of Wash- 
ington, Idaho, and Montana (12). 
This species is the principal tim- 
ber of coastal Alaska (23). It ranks 
second to Douglas-fir in British 
Columbia’s lumber production and 
second to the spruces in the forest 
inventory (4). It ranks second in 
standing timber volume in Wash- 
ington and third in 
though in the latter state its vol- 
ume is far exceeded by that of 
Douglas-fir (2.3). Western hemlock 
has many admirable qualities for 
both lumber and pulp production, 
and has a latent potential for ply- 
wood manufacture that is gradual- 
ly being developed. In both British 
Columbia and Alaska western hem- 
lock is currently the major pulp- 
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Erickson (10) shows that hemlock 
comprised 53 percent of the volume 
of wood used for pulp in the state 
of Washington in 1956. It is the 
preferred species on the Pacific 
Coast for sulfite pulping, par- 
ticularly for dissolving grades. In 
all commercial pulping methods, 
chemical and mechanical, it pro- 
duces a satisfactory yield of high 
quality pulp. 

Current interest in the manage- 
ment of young timber stands, par- 
ticularly as to improving the grow- 
ing stock, has included considera- 
tion of western hemlock (22), 
which often grows in nearly pure 
stands, as well as in mixture with 
Douglas-fir, Abies spp., western 
redcedar, Sitka spruce, and other 
species. Authoritative publications 
on the growth and yield of west- 
ern hemlock are available (2, 17). 
Comparatively little data are avail- 
able, however, concerning specific 
gravity and tracheid length varia- 
tions within second-growth stands 
of this species. This paper includes 
results from a study undertaken 
to test the effect of thinning in 
60-year old stands of Douglas-fir 
and western hemlock, Material was 


TABLE 1.—SUMMARY OF MEAN 


SpEciFIC GRAVITY 


available from the trees removed 
in the thinning operation. Those 
trees remaining in the stand will 
be tested for response to release by 
thinning. 


Materials and Methods 


Cross-sectional disks were re- 
moved at stump height, mid-length 
of the merchantable stem (about 
one-third total stem length), and 
at a 5-inch top. Specifie gravities 
were determined, using the con- 
ventional water-immersion method, 
from wedge-shaped pieces that in- 
cluded the pith. Compression 
wood was avoided in so far as it 
was visible. Some 39 trees were 
sampled, representing site indices 
from 90 to 160, and crown classes 
of dominant, codominant and in- 
termediate. (See Tables 1 and 2.) 
The amount of summerwood on 
each cross section was measured 
by macroscopic methods. It is rec- 
ognized that such estimates lack 
the precision obtainable by micro- 
scopic methods but in the case of 
wide-ringed Douglas-fir at least, 
have a fair degree of accuracy 
(20). Results for this study, how- 
ever, indicate that macroscopic de- 


AND Rate OF GROWTH OF TREE 


SECTIONS OF WESTERN HEMLOCK FROM PERMANENT SAMPLE PLOTS 








Average 
Site total No. of 


Permanent 
sample 


Mean specific gravity 
oven-dry volume 


Average rate of growth 
(Rings per inch) 





plot no. index age samples 


Years 


Base 


106 90 62 539 
104-5 110 60 536 
109 120 59 , 504 
101 140 78 526 
108 160 56 465 
Mean 509 
Number 


Middle 


11.8 
10.0 


Base 


13.6 
13.4 


Middle Top 
470 460 
456 451 
446 440 11.1 10.1 
463 466 14.2 12.5 
434 426 8.2 7.4 
454 448 
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or MEAN SpeEciFic GRAVITY BY SITE INDICES AND CROWN CLASSES FOR TREE SECTIONS OF WESTERN 
HEMLOCK FROM PERMANENT SAMPLE PLOTS 








Dominants 


Permanent —— 
sample Site 
plot no. index 


Base Middle 


Top 


Mean specific gravity (Oven-dry volume) 


Codominants 


Intermediates 





No. of 


samples Base Middle Top 


No. of 


samples 


Base Middle Top 





106 516 440 
104-5 
109 
101 
108 
Mean 


Number 


90 
110 
120 
140 
160 


terminations of summerwood boun- 
daries are not reliable for western 
hemlock. 

Samples for measurement of 
tracheid length were available from 
each disk. Small splinters were 
dissected, from the pith outward, 
in the fifth, 10th, 15th and 20th 
annual ring, and from every de- 
eadal increment thereafter. These 
dissected samples were macerated 
separately, using a method outlined 
by Kennedy (13). A small quan- 
tity of the pulp suspension was 
mounted in glycerine on a glass 
slide. Ten randomly chosen tra- 
cheids were measured on each slide 
from images projected on a gradu- 
ated scale (25). The reading accu- 
racy of the projection was + .02 
mm., and 10 measurements per 
slide gave a maximum error of the 
mean tracheid length of 10 per- 
cent, with 98 percent certainty. 


.440 


494 
434 
431 


i 
42% 


423 
439 


501 
.453 
447 
436 
.438 
453 


3 .560 
.532 
.520 
495 
467 
508 


Results 

Specific gravity. — Examination 
of Table 1 reveals that the average 
age of all plots was approximately 
the same, with the exception of 
that of site index 140, which was 
older. There is a consistent de- 
crease in specific gravity from base 
to top in all plots except the oldest. 
Likewise there is a consistent de- 
crease in specific gravity from the 
lowest to the highest site indices 
sampled, disregarding the older 
plot. Here an age effect is expect- 
ed since specific gravity is shown 
to increase with increasing age in 
several coniferous species (27). 

Tests showed no significant dif- 
ferences between average specific 
gravities of middle and top sec- 
tions. However those for base ver- 
sus top, and base versus middle 
were highly significant. In order 
to obtain a more precise measure 
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of specific gravity variation with 
height in the tree, two trees on site 
index 90 were sampled at 5-foot 
intervals. Results are shown in 
Figure 1, where the expected de- 
crease from base to crown is indi- 
eated. Approximate locations of 
the middle and top (5 in. d.i.b.) 
sections are marked. Although the 
data were not analyzed the rela- 
tionship appears to be linear. 

A regression of the effect of site 
index on specific gravity was cal- 
culated for plots of comparable 
ages. The relationship indicated 
in Table 1 was highly significant 
for the basal section. However, the 
scatter of specific gravity values 
within each site index was suffi- 
ciently great for the middle and 
top sections so that the regression 
for these sections was not strong. 
These analyses are shown in Table 


3. 
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Fig. 1.—Specifie gravity distribution of 
two western hemlock trees on P.S.P. 106. 
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Fie. 2.—Specifie gravity-growth rate relationship for base, 
middle, and top section of 39 western hemlock trees. 
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In Table 2 are shown the sum- 
maries of tests made from samples 
in the three crown classes on the 
various sites. Gaps in the data re- 
sult from the fact that these stands 
were predominantly of Douglas-fir, 
and hemlock trees were not always 
available for removal during thin- 
ning. Interpretation of tests of 
differences between means would 
be confused by the unbalanced de- 
sign, and by the site effect indi- 
eated above. This site effect is less 
obvious in Table 2 than in Table 1, 
but nevertheless is indicated for 
the codominant crown class. There 
is a general decrease in specific 
gravity with improvement in crown 
class, but differences are not sig- 
nificant. A larger sample would 
possibly indicate clearer trends. 

Various workers have shown a 
relationship between specific grav- 
ity, rate of growth, and percent 
summerwood (14, 21). Summer- 
wood in western hemlock is fairly 
distinct, although the transition 
from earlywood to latewood is not 
as abrupt as in Douglas-fir or the 
hard pines. A relationship between 
specific gravity and rate of growth 
is indicated in Figure 2, where 
averaged data from Table 1 are 
plotted. Regression equations were 
set up to test the effect of percent 
summerwood and rate of growth 
on specific gravity. The net effect 
of including percent summerwood 
as determined by macroscopic 
methods, in an estimate of specific 
gravity, added so little that it 
eould well be omitted. Rate of 
growth, on the other hand, was 
highly significant in its effect at 
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TABLE 3.—ANALYSES OF VARIANCE FoR SPECIFIC Gravity BY SITE INDICES FOR TREE 
SEcTIONS OF WESTERN HEMLOCK 





(a) Basal section 
Source of variation 
Between sites 
Within sites 


D.F. 


Total 


(b) Middle section 
Source of variation 
Between sites 
Within sites 
Total 
(ec) Top section 
Source of variation 


Between sites 
Within sites 24 


D.F. 
3 


Total 27 


MSS. 
9,583 
1,044 


8.8. 
28,750 
26,100 


54,850 


8.8. 
5,843 
29,741 


35,584 


M.S. 
1,967 
1,262 


8.8. 
5,901.5 
30,285.5 


36,187 





** — Exceeds mean square error 1 percent level of significance. 
N.S. = Not significant at 5 percent level. 


TABLE 4.—REGRESSION EQUATIONS AND CORRELATION COEFFICIENTS (r) OF SPECIFIC 


Gravity (Z) ON PERCENTAGE oF SUMMERWOOD (X) 


AND Rate or GrowTH (Y), 


ALONE AND COMBINED, FoR THREE HEIGHTS IN WESTERN HEMLOCK 





Z on X alone 


No. of ated z. : 
Equation x 10* 


Section trees 


____ Zon ¥ alone 
Equation x 10 





TZ. 





Z=51.32—0.01485X 
Z=43.43+-0.05622X 
Z—=44.27+0.01851X 


Base 39 
Middle 39 
Top 39 


—0.078 


Z=41.34+-0.7633Y 
Z=37.58+-0.7175Y 
Z=37.16+-0.7423Y 


0.105 
0.058 





Z on X and Y combined 





Equation x 10° 


TZ.xy TZx.y rzy.x 





Base 39 
Middle 39 
Top 39 


Z=42.94—0.0491X+-0.7786Y 
Z=35.78+-0.0593X+0.7199Y 
Z=37.75—0.0246X+-0.7529Y 


0.644** 
0.510** 
0.591** 


0.105 
0.134 
0.053 


0.647** 
0.520** 
0.593** 





**—Exceeds means square error 1 percent level of significance. 


each of the three heights. In Table 
4 are shown the regression equa- 
tions and their correlation coeffi- 
cients. Similarly is noted between 
equations for middle and top sec- 
tions. This similarity of data is 
noted also in Figure 2. 

The lack of importance of per- 
cent summerwood as a variable af- 
fecting specific gravity required 


further investigation. Chalk and 
associates at Oxford (11), in study- 
ing density in the wood of Pinus 
patula, found a significant relation- 
ship between specific gravity, ring 
width and age. They have also de- 
termined the specific gravity of 
early and late wood in various an- 
nual rings, as well as cell wall and 
lumen thicknesses. Although the 


—Sprciric Gravity or InpivipvaL GrowTH RINGS OF WESTERN HEMLOCK RELATED TO PERCENT SUMMERWOOD, AVERAGE 
Cett WALL THICKNESS, CELL WALL/Vorp VOLUME Ratio, Ringe AGE, AND Ring WiIptH 





Specific 
gravity’ 


Percent 
summerwood 


Ave. cell wall 
thickness (u) 


Cell wall void volume 


Ring 


Ring age width 





of ring (by Mork) 


Springwood Summerwood 


Springwood Summerwood 


Whole ring (years) (mm. ) 





go 
© 


10.5 
12.9 
19.9 
20.5 


342 
347 
379 
.390 
395 
425 
429 
438 
449 
.463 
479 
481 


BON OCONSO Mwy 
2 Hm DS Go OO me ee 


= oo 
a 


1.01 
1.42 
1.22 
1.66 
1.29 
1.23 
1.38 
1.87 
1,41 
1,23 
0.79 
1.38 


0.34 
0.25 
0.30 
0.35 
0.45 
0.44 
0.27 
0.50 
0.46 
0.32 
0.43 


0.27 


4.01 
3.99 
3.39 
3.59 
0.99 
2.95 


1.89 


0.36 20 
0.28 16 
0.36 

0.42 

0.59 

0.50 

0.38 

0.67 0.61 
0.74 0.58 
0.42 2.42 
0.57 0.88 
0.38 





‘Green volume—oven-dry weight. 
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TABLE 6.—AVERAGE TRACHEID LENGTH IN MILLIMETERS OF 18 WESTERN HEMLOCK TREES AT THREE LEVELS, FoR Four AGE 
Groups, THREE CrowN CLASSES, AND Two Site Grouns 


Base 





Section 





Growth ring 
number 





Site group 


1.92 
1.82 
2.00 
Mean 1.91 


Average 





Middle 





3 99 Goo 
bo & Oro 
san © 


Crown class 





Dom. 
Codom. 
Interm. 


3.05 
3.63 
3.61 
3.43 








1,73 
2.24 


Good 


Mean 





Mean 
Mean 
Mean 





Average tracheid 
length 





early wood—late wood division is 
shown in various graphs, late wood 
was not used as a variable in deter- 
mining density in the _ species 
studied. 

Percent summerwood in the an- 
nual rings should logically have an 
effect on wood density, therefore 
tests were made to determine why 
this factor had proven non-sig- 
nificant in western hemlock. Spe- 
cifie obtained 
individual as well 


gravities were for 


growth rings, 


bo 


2 
~) 
2 


$2 $9 Ge 
wwe 
nan 


tort 


Dom. 
Codom. 
Interm. 


3.14 
3.47 
3.26 
3.29 





° 
2 00 


$9 9 
~~» 


“Ie bo 


wo 


as measurements of cell wall thick- 
nesses and lumen diameters on ra- 
dial lines within the same growth 
rings. Boundaries between spring- 
wood and summerwood were 
tablished by Mork’s (19) standard 
definition, and percentage of sum- 
merwood computed in each growth 


es- 


ring sampled. 

It is generally accepted that the 
density of cell wall substance is 
constant, and that the difference 
in density between wood samples 


.78 , 3.09 
2.48 3. 3.55 
2.14 3.0 3.44 


2.13 2.92 3.36 





4.00 


(mm.) 


TRACHEID LENGTH 





i i 





=o rs 4. 





io & 2 


RINGS FROM PITH 


Relationship between average tracheid length in millimeters and rings from 


Fig. 3. 


30 40 50 
(Number) 


the pith at three levels in the stem for 18 western hemlock trees. 


Dom. 
Codom. 
Interm. 


3.66 


is a function of the ratio between 
cell wall and void volume. Since 
the growth ring is made up of both 
springwood and summerwood cells, 
each has an effect on specifie grav- 
ity. The reason why neither con- 
trols specific gravity closely, at 
least in a tolerant species such as 
western hemlock, is that both cell 
wall thickness and lumen volume 
vary, as well as the ratio of cell 
wall to void volume. Examples 
from the above-mentioned data are 
shown in Table 5. 

It is obvious that several of the 
faetors included in the table affect 
specific gravity, but that none com- 
Percent sum- 
precisely, 


pletely control it. 
merwood, as measured 
has an apparent effect on specific 
gravity that was not shown when 
it was estimated macroscopically 
and averaged over a larger section. 
The lack of significance of this fac- 
tor was related more to lack of 
precision in measurement than to 
lack of importance as a factor af- 
feeting specific gravity. The data 
for individual growth rings will be 
analyzed in a later paper. 
Tracheid length—Average tra- 
cheid measurements for the top, 
middle, and basal sections are 
plotted at their respective ages in 
Figure 3. The sharp decrease in 
tracheid length for the top section 
at 40 years is the result of two 
trees and does not reflect the gen- 
eral trend of the remaining trees. 
Summaries of tracheid length meas- 
urements at the fifth, 10th, 15th, 
and 20th ring from the pith at the 





May 1960 


base, middle, and top section, for 
the 18 trees are shown in Table 6. 
Nine of these were selected from 
plots whose site indices were in 
the group from 90 to 120, consid- 
ered as the Average group of sites, 
and nine from plots in the group 
140 to 160, considered as the Good 
group of sites. In each group 
three dominant, three codominant 
and three intermediate trees were 
sampled. The twentieth growth 
ring was selected as the maximum 
age so as to compare wood having 
a common number of rings from 
the pith, at the three sections of 
the same tree. Basal and middle 
sections contained more than 20 
rings, since total age of the trees 
was about 60 years, but these re- 
sults were not used in the above 
comparison. 

A general pattern of increasing 
tracheid length with age of ring 
from the pith is noted for most 
stems. However, the relationship 
appears to be influenced by such 
factors as site group, crown class, 
and position in the tree. The anal- 
vsis of variance (Table 7) shows 
the greatest effect for age of ring, 
which is significant at the 0.1 per- 
cent level of probability. This fol- 
lows Sanio’s well established first 
law. 

Vertical position in the stem is 
highly significant, again as would 
be expected. The major difference 
is between the basal section and 
those sections higher in the tree. 
There is no significant difference 
between tracheid lengths at the 
middle and top sections, for growth 
rings of the same ring-age from 
the pith (as distinct from abso- 
lute age). These values could be 
pooled, corresponding to the rec- 
ommendation made by Anderson 
(1) who based his prediction of 
tracheid length in Douglas-fir, no- 
ble fir and white fir on pooled data 
that exeluded only the basal or 
stump section. Data shown in Fig- 
ure 3 would confirm this recom- 
mendation. The figure also indi- 
cates a major difference between 
tracheid length at stump height, 
and higher in the tree. Stump sec- 
tions represent only a small part 
of the tree, and have little value 
for estimating either average tra- 


cheid length or specifie gravity. 
Other workers (9) have used 
breast-height samples as more re- 
liable indicators of average condi- 
tions within the tree. 

Site group had no significant 
effect on tracheid length and, in 
fact, the average values for the two 
groups were remarkably similar 
(Table 6). Among crown classes 
the codominant trees had signifi- 
cantly longer tracheid length than 
either the dominant or interme- 
diate trees. A larger sample might 
not sustain this superiority of the 
ecodominant crown class. There is 
reason to presume that the domi- 
nants would have shorter tracheids 
due to their more rapid growth and 
cell division (3). It is purely con- 
jecture to presume that the inter- 
mediates would have shorter tra- 
cheids due to their slower growth 
rate and lesser vigor. Echols (9), 
however, has shown a relationship 
between tracheid length and width 
of growth ring in Scotch pine, 
wherein the shorter tracheids are 
associated with slower rates of 
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growth. No such trend is apparent 
in the writer’s data, where only 
average growth rate of the entire 
section is available. 

A genetic effect of initial tra- 
cheid length in the southern pines 
has been shown by Echols (8). 
Furthermore, Dadswell and asso- 
ciates (3, 7), working with Pinus 
radiata and Douglas-fir in Aus- 
tralia, have shown that coniferous 
trees having initially long tracheids 
retain this superiority as they grow 
older, and those having initially 
short tracheids retain this undesir- 
able characteristic. 

When data for western hemlock 
were segregated by initial tracheid 
length classes (Table 8) it is seen 
that tracheid lengths for the basal 
section vary considerably at the 
fifth ring. The groups have reached 
a common level by 15 years, how- 
ever, and remain about the same 
in relation to each other. At the 
intermediate height a greater dis- 
similarity occurred. The four trees 
having the shortest tracheids (less 
than 2.00 mm at the fifth ring) 


TABLE 7.—ANALYSIS OF VARIANCE FOR TRACHEID LENGTH DETERMINATIONS IN 
WESTERN Hemiock TREES SAMPLED AT THE Firru, 10TH, 15TH, AND 20TH RING 


x: = Site group 

x» = Crown class 

xs = Position in tree 
x, = Age of ring 

xs = Tree effect 


Source of 

variation D. 8.8. 
X: 0.0852 
Xs 4.9122 
Xs 9.0439 
Xs : 46.8713 
Xs 17 9.8176 

Residual 189 110.9690 

Total 215 181.3348 


NS = Not significant at 5 percent level. 


FROM THE PITH 


Average vs Good 

Dominant vs Codominant vs Intermediate 
Base vs Middle vs Top 

5 years vs 10 years vs 15 years vs 20 years 
From 


18 individuals 


M.S. 
0.0852 
2.4561 
4.5219 

15.6237 
0.5775 


0.5789 


= Exceeds mean square error 5 percent level of significance. 
** — Exceeds mean square error 1 percent level of significance. 
*** — Exceeds mean square error 0.1 percent level of significance. 


TABLE 8. 


-SEGREGATION OF INITIAL TRACHEID LENTH CLASSES FOR TREE SECTIONS 


or WESTERN HEMLOCK 


Initial tracheid 
length mm. 


No. of 
Section samples 


ow 


Average tracheid length in mm, 
at growth ring number 
10 15 20 30 40 50 60 








Base 5 


8 
2.1 
<2.00 
>2.40 
<2.00 
>2.40 


1.80 
2.10 


1 
1 
1 


Middle 


DO DD DD et 
Dn WH woOD 
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Top 


2.43 3.01 
2.43 3.09 
2.61 3.07 
2.62 3.92 
3.24 4.25 
2.44 
3.16 


2.88 
2.94 
3.04 
3.35 
3.73 
3.42 


3.86 


| 
| 9 oo Se oo bo NO NO 








*Fewer samples at upper limits of data. 
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TABLE 9.—CoMPaRISON OF SECTIONS OF Four TREES Havine SHort or Lone INITIAL TRACHEID. LENGTHS 





Tree 


number Section 


Initial tracheid length 


Average tracheid length in mm. at growth ring number 


20 30 40 50 60 








Base 
Middle 
Top 
Base 
Middle 
Top 
Base 
Middle 
Top 
Base 
Middle 
Top 


Seeond 
Among 
Second 
Second 
Second 
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remained shorter throughout the 
period tested than the four trees 
having the longest tracheids (great- 
er than 2.40 mm at the fifth ring). 
Of the four trees having the short- 
est tracheids, two were dominants 
and two intermediates. Of those 
having the longest tracheids, three 
were codominants and one was an 
intermediate. 

Tracheid lengths at the top sec- 
tions were compared in a similar 
manner. It should be noted that 
the four trees having the shortest 
initial tracheids at the top section, 
and the four trees having the long- 
initial tracheids, did not al- 
ways correspond to those selected 
for the same comparison at the 
middle section or at the basal sec- 
tion. An example is given in Table 
9, where certain trees having short 
initial tracheids or having long 
initial tracheids are compared in 
all three vertical sections. A gen- 
eralization made that a 
western hemlock tree having either 
initially long or initially short 
tracheids will retain that charac- 
teristic, but it does not appear to 
rule in the data 


est 


can be 


be an absolute 


above 


Discussion 

It is apparent that in the above 
data rate of growth is the factor 
having the greatest effect on spe- 
cific gravity in western hemlock. 
Increase in rate of growth of the 
tree results in a perceptible de- 
crease in specific gravity of the 
wood. Shown in Table 10 are sam- 
ple caleulations from the regres- 
sion equations of Table 4, for se- 
lected rates of growth. Results for 


Longest of group 
longest of group 
longer group 


shortest of group 
shortest of group 
shortest of group 


Among shortest group 
Longest of group 
Longest of group 


Among longest group 
Shortest of group 
Among shorter group 


“I bo @ 


Or C1 


3.46 3.68 


3.46 


3.14 
3.86 
3.74 


3.42 
4.80 
3.77 


2.80 
3.76 


3.00 
3.24 
3.76 
3.33 
4.07 
4.34 
2.74 
3.08 
3.31 


2.90 
4.29 





middle and top sections are to all 
intents the same. 

Comparisons can be made be- 
tween the values in Table 10 and 
others established for the species. 
It is stated that the average spe- 
cifie gravity for western hemlock 
in British Columbia is 0.47, on the 
oven-dry volume basis, and the 
average rate of growth 19 rings per 
inch (5). The corresponding for- 
mula value for this rate of growth 
would be 0.51. Comparable data 
for hemlock grown in the western 
United States and Alaska (15) 
show an average specific gravity 
of 0.44, and rate of growth of 17 
rings per inch. The corresponding 
formula value would be 0.50. For- 
est products laboratory data are 
normally collected from mature 
trees from a wide range of sites, 
hence the above comparisons are 
not fully pertinent. 

MeGovern and Chidester (6, 16) 
have compared sulfite pulps from 
the top, middle, and butt logs of 
western hemlock of four growth 
types, namely rapidly grown and 
slowly grown young growth and 
old growth. For comparable rates 
of growth, and therefore excluding 
the most slowly grown old-growth 
samples, there is close similarity 
between the two sets of wood den- 
sity figures, as shown in Table 11. 
The above workers found appre- 
ciable differences in the yield and 
quality of the pulps from the dif- 
ferent portions of the trees, and 
between the growth types. The 
greatest yield was obtained from 
the butt log, and the least from the 
top log. Among second-growth logs 
those of slower growth rate had 


higher densities and gave higher 
yields than those of a more rapid 
growth rate. These workers also 
show a graphical relation between 
density and percent springwood in 
the annual rings, and between per- 
cent springwood and growth rate. 
Their data were limited to five 
trees. Both of these relationships 
were absent from the writer’s data 
which were, however, restricted to 
a narrow age group. 

It is not suggested that the for- 
ester favor slow growth rates, per 
se, even though wood strength and 
digester yields both improve as 
growth rate decreases. Under most 
present forest management plans 
and economic transactions, wood 
volume is of greater importance 
than wood density, so that a com- 
promise must be reached between 
the most desirable rates of growth 
and the resulting specific gravities 
and wood volumes. 

The effect of specfie gravity on 
wood strength and pulp yield is 
well recognized. It is also well 
established that fibril angle has 
a direct effect on mechanical 
strength, pulp quality, and wood 
shrinkage. On the other hand 
it is not fully established that 
cell length has a direct effect on 
wood strength. Wardrop (24), 
however, has shown a relationship 
between cell length and micellar 
(fibril) angle, and micellar angle 
and tensile strength in certain con- 
iferous species in both wood speci- 
mens and in isolated tracheids. 
Several other workers, including 
Echols (8), have shown a relation- 
ship between fibril angle and tra- 
cheid length, so that the effect of 
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tracheid length on wood properties 
is indirect if not direct. Its effect 
on tensile strength of pulp fibers 
is direct. 

There is active current interest 
in wood-quality studies, mainly re- 
lated to tree improvement of the 
more important coniferous species, 
but not restricted to them. In a 
recent paper Mitchell (18) states: 
**At the Forest Products Labora- 
tory, most wood-quality ratings of 
the softwood species . . . are based 
upon two key quality indicators— 
specific gravity and fibril angle. 
...’ Dadswell (7), in expressing 
the opinion of Australian workers, 
makes the following statement: 
‘*The average cell length is... one 
of the most important structural 
features related to quality and util- 
ization, and one of the easiest to 
measure.’’ Neither of the above 
authorities has ignored the impor- 
tance of tree form and other ex- 
ternal features in tree improve- 
ment work. 


Conclusions 

1. Specific gravity in western 
hemlock is maximum at the base of 
the tree and minimum at the top. 
The difference in specific gravity 
between middle and top sections 
was shown as not significant, but 
would seem to be real in samples 
taken at regular intervals verti- 
cally in the stem. 

2. Crown elass has no signifi- 
eant effect on specific gravity, but 
a trend is suggested. 

3. Site index had a significant 
effect on specific gravity at the 
basal section. The relationship was 
inverse with specific gravity de- 
creasing with increase in site in- 


dex. The effect was not significant 
at the middle or top sections. 

4. Percentage of summerwood 
in the annual ring, as measured by 
macroscopic methods, had no ap- 
parent effect on specific gravity. 
When individual growth rings were 
examined by microscope, a relation 
seemed to exist. Macroscopic meth- 
ods of estimating percent summer- 
wood lack precision, due to the 
character of growth rings in a tol- 
erant species. 

5. Rate of growth has a major 
effect on wood density in western 
hemlock. A _ regression equation 
was determined that gave estimated 
values of specific gravity within 
reasonable proximity to values es- 
tablished elsewhere. 

6. When an analysis of vari- 
ance was made of the factors affect- 
ing tracheid length, age of the 
growth ring (in rings from the 
pith) had the strongest effect. 
This is in accordance with Sanio’s 
first law. 

7. Tracheids were significantly 
shorter at the base than at middle 
or top sections, for growth rings 
of the same ring number from the 
pith. For heights above the base 
tracheid lengths can be pooled. 

8. Site had no effect on tracheid 
length. 

9. Crown class had an apparent 
effect on tracheid length. Codomi- 
nant trees had significantly longer 
tracheids than either dominant or 
intermediate trees for the same 
ring number from the pith. 

10. There is an apparent ge- 
netic effect whereby trees having 
tracheids either initially shorter or 
longer than average will retain that 
feature as they continue to grow. 


TABLE 10.—Speciric GRAVITIES AND ESTIMATED Woop DENSITY FROM THE REGRESSION 
EQUATIONS FOR BASAL, MIDDLE, AND Top SEcTIONS, FoR SELECTED GrowTH RATES 


Rate of 
growth Basal section 
Wood 

density” 


Specific 
gravity’ 


Rings 
per inch 


Middle section 
Specific 
gravity’ 





Top section 


Wood 
density* 





Wood 
density’ 


Specific 
gravity’ 





Lb. per cu. ft. 
24.7 
26.8 
28.8 
30.9 
33.0 


412 
448 
-483 
519 
555 


5 452 
10 .490 
15 528 
20 566 
25 604 


Lb. per cu. ft. 
22.4 
24.4 
26.4 
28.4 
30.4 


Lb. per cu. ft. 
22.5 409 
24.5 446 
26.4 483 
28.4 .520 
30.4 557 
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11. The results in general shown 
for western hemlock indicate that 
the quality of the wood is variable. 
Furthermore; many of the factors 
affecting variability are subject to 
silvicultural control. 


Summary 

Western hemlock is an impor- 
tant timber-producing species of 
the Pacific Northwest. Although 
data for forest inventory, and 
growth and yield, are available 
there is comparatively little infor- 
mation on wood characteristics. 

Cross section disks at three verti- 
eal levels in the stem were available 
from 39 trees representative of 60- 
year old stands. Three crown 
classes were represented, and five 
site indices. Data from specific 
gravity determinations showed 
maximum values at the base and 
minimum values at the top section. 
Percentage of summerwood in the 
growth ring, as determined by 
macroscopic methods, had no sig- 
nificant effect on specific gravity 
but rate of growth had a highly 
significant effect. A regression 
equation for specific gravity and 
rate of growth checked reasonably 
closely with other published data. 

Tracheid length measurements 
were made in 18 trees, at every 
fifth, 10th, 15th and 20th ring 
from the pith and every decadal 
ring thereafter, at three different 
heights in the stem. Of the variables 
tested, age from the pith had the 
greatest effect on tracheid length. 
Site had no effect whereas crown 
class had an effect, tracheid length 
being maximum in codominant 
trees. A genetic effect is apparent 
when tracheid lengths at the fifth 


TABLE 11.—DENSITY OF WESTERN HEM- 

LOCK Woop IN THE MippLe Loe as Esti- 

MATED BY THE REGRESSION EQUATION, 

AND AS REPORTED BY CHIDESTER AND 
McGovern (6) 





Wood density 
Ib. per eu. ft. 


Rate of growth 





Rings perinch Estimated’ Reported 





22.3 
23.6 
23.0 
27.6 


4.5 22.3 
9.4 24.2 
14.0 26.1 
23.9 30.0 





*Based on oven-dry volume. 


*Based on a shrinkage factor of 12 percent, green to oven-dry, and a green mois- 


ture condition. 


*Based on oven-dry volume, shrinkage 
factor green to oven-dry of 12 percent, 
and a green condition. 
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annual ring, and later, are com- 


pared. 
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Watershed Disturbance From Tractor and 
Skyline Crane Logging 


David D. Wooldridge 


As LOGGING OPERATIONS in the West 
continue to move further into the 
mountains, an increasing volume 
of timber is being harvested from 
steep slopes. In these areas, where 
access is more difficult, road-build- 
ing greater. And on 
precipitous mountainsides, soil nor- 
mally disturbed in logging is more 
susceptible to damaging slough 
and erosion. Because of these prob- 
timberland 
with 


eosts are 


lems, many acres of 
are considered 
conventional logging methods. 
Methods and equipment that will 
surmount some of these difficulties 
are available. Various overhead 
cable systems have been used in 
America for many vears. Recently, 
interest has been centered in 
modified forms of skyline logging, 
prompted by the development of 
European systems that 
combine the principles of high- 
lead logging and aerial transporta- 
tion. One of these, which has been 
tested in several places in the 
United States and Canada, is the 
Wyssen Skyline 


inoperable 


several 


Swiss-developed 
Crane. 

One demonstration of the Sky- 
line Crane was started October 
1954 in a mixed conifer stand 
typical of the eastern flanks of the 
Cascade Range in Washington. 
Performance was good enough to 
warrant further tests, now being 
planned, and to encourage the 
adoption of modified skyline sys- 
tems. For example, two recent 
contracts for sale of timber in 
rough, broken areas of the Cas- 
eades have prescribed logging 
methods similar to those of the 
Skyline Crane. Purpose of this re- 
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quirement is to provide a means 
of satisfactorily harvesting a valu- 
able resource on erosive soil types 
and otherwise inoperable terrain. 

Relatively few studies have been 
made in the Northwest to deter- 
mine the amount of soil disturb- 
ance caused by logging. Prior to 
introduction of the Skyline Crane, 
Garrison and Rummell (2) ex- 
amined forest-range conditions fol- 
lowing logging in eastern Oregon 
and eastern Washington. They 
found that exposure of mineral 
soil averaged 20.9 percent of areas 
logged with tractors, 15.2 percent 
of areas logged with cables (jam- 
mer), and 11.8 percent of areas 
logged with horses. Fowells and 
Schubert (1) found 22 percent 
bare ground following removal of 
40 to 90 percent of a stand in the 
California pine zone logged by 
crawler tractor. 

Soil disturbance caused by sky- 
line logging in the Northwest has 
apparently not been measured, but 
an opportunity was provided by 
the trial operation of the Skyline 
Crane. In August 1957, after log- 
ging was completed, the study de- 
scribed herein was made to deter- 
mine the extent and severity of 
soil disturbance. For purposes of 
comparison, similar measurements 


were made on a nearby area logged 
by a standard tractor operation. 
As a secondary feature, damage 
to residual trees by the two log- 
ging methods was also examined. 


Study Areas 


Both study areas are located on 
the Okanogan National Forest in 
north-central Washington, near the 
town of Twisp. Elevations on the 
area logged by the Skyline Crane 
range from 3,000 to 5,000 feet; 
on the area logged by tractor, from 
2,000 to 3,500 feet. General topog- 
raphy of the tractor area is more 
moderate, although in both opera- 
tions slopes in excess of 60 per- 
cent were logged. A _ slightly 
smaller volume of timber was 
available on the tractor area and 
the cut per acre was consequently 
smaller (Table 1). 

Keen’s (3) tree classification was 
used as a basis for marking pon- 
derosa pine (Pinus ponderosa) 
for cutting in both logging areas. 
In general, all class 4 trees and 
all class 3 trees except those of 
good thrift were marked for cut- 
ting. Class 1 and class 2 trees were 
left unless they were defective. On 
the Skyline Crane study area, 90 
percent of the Douglas-fir (Pseu- 
dotsuga menziesii var. glauca) and 


TABLE 1.—CoMPARATIVE Data For AREAS LOGGED By SKYLINE CRANE AND 
By TRACTOR 





Tractor 
area 


Skyline 
Crane area 





Size of area 
Total stand volume 
Ponderosa pine 
Douglas-fir 
Western larch 
Average volume per acre (before logging ) 
Total volume cut 
Average volume cut per acre 
Average volume per acre (residual stand ) 


1,000 750 

8,973 5,547 

4,540 

1,007 

0 

3 7.4 

Percent 65 
M b. m. a 4.8 
- 4 2.6 
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Fic. 1.—Basie unit of the Wyssen Skyline Crane is the model W-60 yarder—a 55- 
horsepower, 4-cylinder, air-cooled diesel engine with a single operating drum. The 
unit operates from ridgetops, lowering logs by gravity to a landing. 


Fig. 2.—In the Wyssen Skyline Crane system, logs are yarded 
to, a skyline and the choker is automatically locked to a 
traveling carriage for gravity transport to a landing. Another 
locking mechanism stops ascent of the carriage anywhere on 
the skyline and holds it while a turn is yarded. 
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western larch (Lariz occidentalis) 
was marked for cutting. On the 
tractor area, all Douglas-firs of 
poor thrift or vigor and those with 
50 percent or more of the crown 
infected with mistletoe were 
marked. No western larch was 
present in the tractor area. 


Logging Methods 


Skyline Crane.—The Wyssen 
Skyline Crane has been described 
in detail by Matson (4), and will 
be reviewed only briefly here. The 
basic unit is a single-drum yarder 
powered by an air-cooled, 4-cyl- 
inder diesel engine (Fig. 1). The 
yarder operates from the ridgetop, 
lowering logs to the landing by 
means of a traveling carriage on a 
fixed, l-inch-diameter skyline 
eable. A single operating cable 
yards logs to the skyline, where 
the choker locks to the carriage by 
a special hooking device (Fig. 2). 
Then the carriage is released and 
travels by gravity down the sky- 
line. The operating line and a 
large air-cooled brake on the 
yarder control the speed of the 
carriage and its turn of logs as 
they descend to the landing (Fig. 
3). 

Slightly more than 1 mile of 
truck road was constructed in the 
1,000-acre area logged by the Sky- 
line Crane. In contrast, it was esti- 
mated that 10 miles of road (in- 
eluding spurs) would have been 
needed for logging by any stand- 
ard method.! 

Tractor-arch—A nearby area 
selected for comparison was logged 
with a typical tractor-arch com- 
bination. Numerous landings were 
located along 4.1 miles of truck 
road. An additional 4.5 miles of 
main-haul tractor road was used 
for skidding logs to the landings. 


Study Methods 


Estimates of soil disturbance in 
the two logged areas were based 
on measured samples along 3-chain 
transects extending from points 
established on a base line. Tran- 


*U. 8S. Forest Service. Timber Sale 
Report, Jack Creek Area, Okanogan Na- 
tional Forest (1954). (Unpublished re- 
port; copy on file at regional office, 
Portland, Ore.) 
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sects were spaced at 5-chain in- 
tervals and oriented by compass 
bearings paralleling the general 
contour. Along each transect, soil 
disturbance was classified and the 
lineal extent of each class meas- 
ured with a tape to the nearest 
tenth of a foot. These measured 
lengths were then converted to 
percentage of total transect length. 
Transects and the 5-chain dis- 
tances between them were paced. 

Three classes of disturbance 
eaused by yarding and skidding 
operations were defined. They were 
adapted from Garrison and Rum- 
mell, with slight modification: 

1. Litter disturbance. Indicated 

by breaking down of brush or re- 
production and disturbance to 
litter cover, but without removal 
of litter and soil cover. 
2. Shallow soil disturbance. In- 
dicated by removal of ground 
vegetation, litter, and humus, ex- 
posing the mineral soil to a depth 
of less than 1 inch. 

3. Deep soil disturbance. Same 
type of disturbance as class 2, but 
indicated by removal of soil to 
depths greater than 1 inch. 

Observations for damage _ to 
residual stands were made in 
strips along each transect. All trees 
over 6 inches d.b.h. within 6.6 feet 
of the compass line were tallied 
and checked for crushing and 
breakage in the root systems and 
crowns and for scarring of the 
main stems. 

Results 

Results from 131 transects in- 
dicate that both shallow and deep 
soil disturbance are significantly 
less in areas logged by Skyline 
Crane than in comparable areas 
logged by tractor (Table 2). Dif- 
ferences in litter disturbance by 
the two methods, however, are not 
significant. Some soil disturbance 
vas recorded on 91 percent of all 
3-chain transects in the tractor 
area, compared with 78 percent in 
the Skyline Crane area. 

Tractor logging also caused more 
damage to the residual stand. A 
tally of the number of damaged 
trees showed that 21 percent were 
affected by tractor logging where- 
as only 13 percent received similar 


Fic. 3.—A turn of logs arrives at a landing on the Skyline Crane area. Note the 
two skyline clearings, or ‘‘roads,’’ in the background. The stand shown is residual. 


damage on the Skyline Crane area. 
Damage to the residual stand was 
found on 60 percent of all sample 
strips in the tractor area and on 
30 percent of those in the Skyline 
Crane area. 
Discussion 

The most conspicuous effect of 
logging in both areas is the ex- 
posure of mineral soil. This dis- 
turbance is not necessarily syn- 
onymous with damage. Still, be- 
cause it represents a _ potential 
source of erosion, the comparative 
extent of exposed soil is the most 
significant result of the study. Add 
the percentages of shallow and 
deep soil disturbance shown in 
Table 2, and it becomes evident 
that tractor logging left exposed 
mineral soil on 22.2 percent of the 
area, compared with 5.4 percent 
left by the Skyline Crane. 

It is interesting to note that 


TABLE 2.—AVERAGE PERCENTAGE OF DISTURBANCE ON 
AND By SKYLINE Crane, By CLASS OF DISTURBANCE 


total area of soil disturbed by 
tractor logging in this study agrees 
closely with values reported by 
Garrison and Rummell and by 
Fowells and Schubert. Differences 
in topography, soils and timber 
stand conditions prevent direct 
comparisons but, significantly, in 
these three independent studies 
soil disturbance by tractors falls 
within the relatively narrow range 
of 20.9 to 22.2 percent. If 20-per- 
cent disturbance is assumed, trac- 
tor logging leaves about 128 acres 
of bare soil per section compared 
with about 35 acres for the Sky- 
line Crane. (Based on the study 
by Garrison and Rummell, jam- 
mer and horse logging can be ex- 
pected to expose about 97 acres 
and 75 acres of soil, respectively.) 

The extent of litter disturbance 
caused by tractor logging was not 
significantly greater than that 


AREAS LoacGeD By TRACTOR 





Class of disturbance’ 


Logging method 


Tractor (67 transects) 
Skyline Crane (64 transects) 


Difference 


Litter 


Total 
disturbance 


29.4 


Shallow Deep 
soil soil 
6.3 
oo 


62°" 





*See ‘‘Study Methods’’ in text for definition. 


**Significant at 99-percent level 


of probability. 
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eaused by the Skyline Crane. In 
both study areas about equal 
volumes of timber were removed, 
so one might expect about 7-per- 
cent litter disturbance when 70-80 
percent of the timber stand is har- 
vested. Since the soil surface re- 
mains covered with litter, this 
type of disturbance is considered 
unimportant in assessing effects of 
logging on watershed conditions. 

An important phase of logging 
disturbance is the manner of cross- 
ing intermittent and permanent 
drainages. Though no quantita- 
tive data were taken, observations 
were made comparing this factor 
in the two logging areas. Many 
turns of logs were transported by 
the Skyline Crane across a stream 
channel -without causing disturb- 
ance. In general, drainage cross- 
ings in the area logged by tractor 


were well planned, but even with 
the best of precautions the cross- 
ings still constituted a source of 
silt and debris during periods of 
runoff. 

It is generally recognized that 
construction and use of logging 
roads contribute a large part of 
stream Sediment. Logging with the 
Skyline Crane required about 10 
percent of the truck road system 
estimated to be necessary for log- 
ging the same area by standard 
methods. 

Summary 

In a comparative study of log- 
ging methods, soil disturbance 
caused by a Wyssen Skyline Crane 
was only a quarter of that caused 
by a standard crawler tractor 
operation. Soil disturbance on the 
Skyline Crane area was found on 
fewer transects, less damage was 


JOURNAL OF FORESTRY 


evident in the residual stand, and 
less road construction was needed. 
These advantages suggest the pos- 
sibility of using skyline logging 
systems for harvesting timber in 
municipal watersheds and other 
areas previously closed to logging 
because of erosive soil conditions 
or steep, broken terrain. 
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Some Effects of Stand Density in A Red Pine 
Plantation on Soil Moisture, Soil 
Temperature, and Radial Growth 


Lino Della-Bianca and 
Robert E. Dils 


THINNING of dense, even-aged for- 
est stands is commonly practiced 
to increase the rate of growth, im- 
prove composition and grade, and 
obtain greater total yield by re- 
covering and using material which 
would otherwise be lost. Whether 
the increase in growth after thin- 
ning is due to more favorable con- 
ditions of light, microclimate, soil 
moisture, or a combination of fac- 
tors is uncertain. During 1953 
studies were conducted in a 39- 
year-old red pine (Pinus resinosa 
Ait.) plantation in northern Lower 
Michigan to measure the influence 
of varying stand densities on soil 
moisture, soil temperature, and 
radial growth. 

This plantation is in southwest- 
ern Crawford County near Hig- 
gins Lake. The soil is a weakly de- 
veloped podzol, sandy in texture, 
which exhibits very rapid drainage 
and very low moisture-holding ¢a- 
pacity. The typical profile has a 
litter layer of pine needles about 
1 inch deep; a dark-grey, almost 
black, humus layer 44 to %4 inch 
thick; a greyish-yellow A; horizon 
to a depth of about 8 inches; and 
a light reddish-brown to reddish- 
yellow B horizon to approximately 
23 The mineral soil is a 


inches. 
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coarse sand throughout. A C hori- 
zon of coarse pale-yellow sand 
with occasional inclusions of finer 
texture material underlies’ the 
solum. Probings to depths in ex- 
cess of 11 feet revealed no high 
or perched water table. 

The climate of the area is char- 
acterized by a well distributed 
mean annual precipitation of 30 
inches including an average of 78 
inches of snow, a mean annual tem- 
perature of 42° F., and a growing 
season of approximately 115 days. 
The summer season is generally 
mild; the winters are cold. Rela- 
tive humidity is moderate to high, 
and evaporation rates are gener- 
ally low. 


Methods 


The red pine plantation was es- 
tablished in 1914 with a spacing of 
5x5 feet. In 1951 the stand was 
thinned to different stocking levels. 
An unthinned plot containing 190 
square feet of basal area per acre 
was retained. 

Compartments with residual 
stand densities of 80, 120, and 190 
square feet of basal area per acre 
and an open field adjacent to the 
north of the plantation were se- 
lected for this study. The cover on 
the open field consisted of grasses, 
sweet fern, and widely scattered 
jack pine. Three 1/5-acre subplots, 
each with a surrounding 14-chain 


TABLE 1.—VARIANCE Ratio (F) BASED ON ANALYSIS OF VARIANCE FOR SOIL MOISTURE 
Data BETWEEN StocKING LEVELS OF THE RED PINE PLANTATION, 1953" 


6-inch depth 





18-inch depth 36-ineh depth 





F Si 
1.62 
0.57 
2.89 
0.05 
2.39 
12.90 
14.70 
2.00 
0.27 
1.24 
2.98 
5.31 
2.95 
1.64 
7.24 
1.18 
2.45 
12.80 
3.02 
2.40 
4.34 
1.40 
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F Sig. F Sig. 
8.86 7 5.82 7 
0.53 NS. 6.40 
5.82 bd 8.01 
3. 0.93 
3.54 
0.37 
0.69 
0.06 
0.11 
2.71 
1.24 
4.32 
0.49 
3.40 
0.37 
2.54 
1.71 
0.53 
2.73 
3.97 
3.52 
2.31 
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2.45 
2.67 





‘**—significant at 1-pereent level; *—5-perecent; 1—10-percent; and 2—=20-percent 


level. N.S.=not significant. 
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isolation strip, were established 
within each compartment. Gravi- 
metric soil samples were collected 
at biweekly intervals from Febru- 
ary to May of 1953. Thereafter 
samples were taken at weekly in- 
tervals until September. Six ran- 
domly selected samples were col- 
lected from the 4.5-7.5, 16.5-19.5, 
and 34.5-37.5-inch depths of each 
compartment. The mean value of 
each range in depths (6, 18, and 
36 inches, respectively) appears on 
Figures 1 and 3. At these same 
levels, instantaneous“soil tempera- 
tures were measured from soil pits 
with soil thermometers. Sampling 


depths were selected after consid- 
eration of root distribution and 
soil profile characteristics. 

Radial growth was measured on 
12 dominant and codominant trees 
in each compartment with a dial- 
gage dendrometer. These measure- 
ments as well as those of soil tem- 
peratures were made at the same 
time that soil samples were ex- 
tracted except that the radial 
growth measurements were not 
started until May 2. 

The analysis of variance was used 
to determine the statistical signif- 
icanee of differences in soil mois- 
ture, soil temperature, and radial 
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growth between compartments. 


Soil Moisture 


The set of curves in Figure 1 
shows the soil moisture regime 
from the time of maximum re- 
charge in the spring to the ex- 
treme dryness in late summer. 

The moisture content in the un- 
thinned stand (basal area of 190 
square feet per acre) at all three 
depths was higher than in the 
thinned compartments and the open 
field until approximately mid- 
April. This was probably due to the 
different rate of snowmelt. Field 
observations indicate that snow 
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cover remained approximately 1 
week longer in the unthinned stand 
than in the open or heavily thinned 
stands despite the fact that a dense 
canopy can intercept nearly half of 
the falling snow (3). Afterwards, 
the unthinned stand generally had 
the lowest moisture content at all 
levels. 

The retention of snow cover in 
the unthinned stand maintains 
moisture conditions in the under- 
lying soil for a longer time through 
a gradual addition of snowmelt. 
Where no snow cover exists, soil 


moisture depletion from maximum 
recharge begins as soon as the sup- 
ply of snowmelt ceases, or sooner, 
depending on the difference be- 
tween the rate of snowmelt and the 
subsurface percolation rate. For 
the sandy soils of this study, even 
though more snow fell in the 
thinned stands, its earlier conver- 
sion to melt water resulted in less 
total subsurface moisture in the 
succeeding weeks. 

The soil moisture differences be- 
tween compartments are greatest 
at the 6-inch depth. As Figure 1 
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indicates, there is an inverse rela- 
tionship between the soil moisture 
level and the amount of vegetative 
cover; i.e., soil moisture increases 
with decreasing cover. In addition, 
the soil moisture level at the 6-inch 
depth shows marked fluctuations 
in response to summer storms and 
drying periods. The gradual 
straightening of the soil moisture 
curves with increasing depth indi- 
cates that summer precipitation is 
less effective in promoting soil 
moisture recharge as soil depth 
increases. The moisture trend in 
the topsoil during the latter part 
of the growing season is par- 
ticularly significant from the stand- 
point of forest growth because in 
the deep, loose sandy soils of this 
area much of the water for growth 
is contained within the surface foot 
of soil. As the soil moisture supply 
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leveled off at the 18- and 36-inch 
depths on and after July 18 the 
radial growth rate declined. There- 
after, the soil moisture supply at 
the 6-inch depth assumed a more 
vital role in maintaining growth 
because it was available in greater 
quantity there than at the 18- and 
36-ineh depths. 

The rooting characteristics of 
red pine on these dry sand plains 
bear out the importance of the top- 
soil moisture supply. Day (2) 
showed for similar soils on the 
Upper Peninsula of Michigan that 
lateral and riser roots were concen- 
trated within the surface foot of 
soil and only sinker roots and the 
taproot descended below the 1-foot 
depth. A similar root distribution 
pattern was found for a dominant 
red pine in the plantation. 

For the 18- and 36-inch levels, 
the soil moisture for the 
three forested compartments 
showed little variation; however, 
as Table 1 indicates, there were 
times when a difference between 
compartments was shown 
though it was confined to the 10- 
or 20-pereent level of significance. 
With such critically low levels of 
soil moisture as existed late in the 
growing season, any available mois- 
ture helps growth ; and, as is shown 
in Figure 2, the thinned stands 
continued growing. 

Two important factors must be 
considered when differences in the 
soil moisture regime between un- 
thinned and thinned stands are to 
be explained. These are crown in- 
terception and the elimination of 
roots. 

Soon after thinning, the roots of 
harvested trees die. This creates 
growing space for the remaining 
trees and also lessens the number 
of roots striving to remove soil 
moisture. Later the dead roots de- 
eay leaving root channels which 
serve as conduits for gravitational 
water and sinker roots. Some years 
after thinning, and depending upon 
its severity, the ground space again 
becomes occupied by living roots. 
It is during the interim period 
when the soil is partially freed of 
active roots that increases in soil 
moisture can be expected. The 
study by Craib (1) bears this out. 


eurves 


even 


Crown interception is responsible 
to some extent for the amount of 
precipitation reaching the ground. 
Hoover (4) showed that for a lob- 
lolly pine plantation averaging 31 
feet in height and containing a 
basal area of 103 square feet, the 
net rainfall under the trees aver- 
aged about 86 percent of that in 
the open for rains above 0.30 inch. 
What the effect would be for larger 
or smaller basal areas is not known ; 
however, crown interception is 
probably of less importance than 
the elimination of root competition 
in accounting for soil moisture dif- 
ferences between compartments. 

Table 1 gives the computed F 
values for the soil moisture data 
and shows the level of significance. 
The difference in soil moisture be- 
tween depths was significant at the 
1-percent level, which agrees with 
other findings. 


Growth 


The radial growth difference be- 
tween compartments was signif- 
icant at the 1-percent level in 1953 
and 1954, 2 and 3 years after the 
thinning, respectively. Radial 
growth increased in response to the 
thinning as Figure 2 shows. AI- 
though the increase was apparent 
throughout the growing season, the 
most marked increase oceurred in 
late July and early August. The 
unthinned stand virtually ceased 
growing by mid-July, while both 
thinned compartments showed ra- 
dial growth continuing until late 
August. This continuation of 
growth in the thinned stands can 
be partially attributed to more fa- 
vorable soil moisture conditions, 
particularly in the surface soil lay- 
ers, due to reduced interception 
and less root competition. 


Temperature 


Soil temperatures varied among 
the three forested compartments, 
but the differences were not sig- 
nificant. Preliminary plotting of 
soil temperatures for the compart- 
ments had shown a consistent va- 
riation between them, the soil tem- 
perature generally decreasing as 
basal area increased. However, 
analysis of the data showed no 
statistical significance for this 
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trend, so that no biological infer- 
ence can be made. The soil at the 
6- and 36-inch depths was at the 
approximate minimum  tempera- 
tures of 47.5° F. and 43° F., re- 
spectively, when radial growth be- 
gan. Throughout the growing sea- 
son, however, there was a signif- 
icant difference in soil tempera- 
tures between the open field and 
the forest at all three depths (Fig. 
3). These differences were signifi- 
cant at the 1-, 5-, and 10-percent 
levels, respectively, for the 18-, 36-, 
and 6-inch depths. 


Summary and Conclusions 


The results of this study are of 
value to others besides silvicultur- 
ists. The total area of dry sands of 
the pine plains in the Lower and 
Upper Peninsulas of Michigan 
amounts to more than 4 million 
acres. The study provides an in- 
sight into the soil moisture and 
temperature regime of the dry 
sand plains of Michigan and gives 
foresters as well as hydrologists an 
inkling of the highs and lows of 
soil moisture and temperature 
fluctuations that may be expected 
from the period of maximum soil 
moisture recharge in early spring 
to the low soil moisture levels oc- 
curring in late summer. 

This study shows that during 
the growing season a_ greater 
amount of moisture is found near 
the soil surface and precipitation 
contributes to soil moisture re- 
charge primarily in the upper few 
inches of the soil mantle. However, 
this moisture is used rapidly dur- 
ing dry periods. The depletion rate 
at the lower depths remains rela- 
tively constant throughout the 
growing season. 

At the 6-inch depth there was 
a significant (up to the 20 percent 
level) difference in soil moisture 
between the forested compartments 
for 13 of the 18 weeks of the grow- 
ing season. The soil moisture dif- 
ferences between compartments 
were less at the lower depths and, 
except for the period preceding 
the growing season, the statistical 
significance was generally confined 
to the 10- and 20-percent levels. 

Decreasing the stand basal area 
rendered an initial supply of soil 
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moisture available in larger quan- 
tities over a given period of time 
for the remaining trees; during 
the growing season this temporary 
inerease in available soil moisture 
of the A contributed to 
increased the 


horizon 

radial 

thinned stands. 
Soil temperatures 


growth of 


between the 


forested compartments were not 
significantly different, but there 
was a significant difference be- 
tween soil temperatures of the 
open field and the red pine stand. 


Literature Cited 


Cras, Ian J, 1929. Some aspects of 
soil moisture in the forest. Yale 
Univ. Sch. Forestry Bul. 25, 62 pp. 
Day, Maurice W. 1941. The root 


RRR 


The Marden Brush Cutter For Slash Disposal 
and Ground Preparation 


Howard G. Hopkins and 
Lyle N. Anderson 


GROUND PREPARATION prior to tree 
planting or seeding is often an im- 
portant initial step toward secur- 
ing a satisfactory restocking of 
trees. The required work may in- 
volve the elimination of brush 
competition, logging slash, or other 
undesirable ground cover. 

A Marden Brush Cutter was 
used on the Rogue River National 
Forest in the autumn of 1958 to 
(1) dispose of lodgepole pine 
slash and residual diseased trees 
on clearcut units, and (2) to pre- 
for planting an old burn 
snowbrush and sedge. 


pare 
covered by 


THE AUTHORS are in the Timber Man- 
agement Division, Rogue River National 
Forest, Ore. 


Fig. 1.—Tractor and brush eutter as seen from left rear. Note Fic, 2.—Cutter units as seen from right side. 


close coupling of cutter units on this side. 


Results were considered good on 
the slash area and fair for brush 
field conversion. A versatile ma- 
chine had been sought that would 
perform this work in a single ope- 
ration, if possible, and at a low 
per acre cost. 


The Machine 

The machine used was a Model 
B Marden Brush Cutter pulled by 
a D-8 Caterpillar tractor (Fig. 1). 
The brush cutter consists of two 
hollow steel cylinder-like rollers 
with cutting bars on the rolling 
surfaces. The cylinders are about 
7 feet long and 4 feet in diameter 
with 6 cutting bars, each 11 inches 
high, running the length of the 


eoupling of units. 
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roller. Each cylinder is mounted in 
a frame-encased axle for pulling, 
much like a simple pull-type road 
roller (Fig. 2). 

The two rollers are normally 
hitched in imperfect tandem by 
use of an offset spacing bar. So 
mounted, instead of rolling freely 
as pulled, they roll and slide giv- 
ing a shearing as well as crushing 
action to the cutting blades. 

The cutter weighs about 15,000 
pounds with the drums empty or 
25,000 pounds when water filled. 


Areas Treated 
The slash area treated was on 


a series of rectangular lodgepole 
pine clearcut units immediately 


Note wide 
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east of Crater Lake National Park, 
in Klamath County, Ore. The soil 
is a very light, relatively infertile 
pumice soil of recent geologic 
origin. The terrain is flat to gently 
sloping with maximum slopes of 
15 pereent. Elevation is about 
5,000 feet. About 20 cords per acre 
of pine pulpwood had been removed 
from a stand 60 to 80 years of age. 

Essentially all live trees over 6 
inches in diameter were cut in 
logging and utilized to a top diam- 
eter of 4 Left on the cut- 
over many unmer- 
chantable poles, saplings, and seed- 
lings. Practically all trees left, re- 
gardless of age, were infected with 
dwarfmistletoe. Treatment had two 
objectives: (1) to eliminate the re- 
maining live trees and thereby re- 
move a source of dwarfmistletoe 
infection for the next timber crop, 
and (2) the reduction of fire haz- 
ard to a level, with 
minimum reduction of the present 
potential supplies of soil 
already very deficient in 


inches. 


areas were 


reasonable 


and 
humus 
this soil. 
The brush area, the old Wood- 
ruff Burn on the Union Creek Dis- 
trict, was also on light pumice 
soil on practically flat terrain. The 
area had once supported a fine 
stand of Douglas-fir, ponderosa 
and sugar pine, but after repeated 
burns, brush and sedge had taken 
occupied the site for 
Ceonothus velutinus 
was the principal brush 
with a mat of the 
Cariz tnops, carpeting the spaces 
between the brush crowns. In spite 


over and 


many years. 
species 


deuse sedge, 


of repeated tree seed crops around 


Fie, 3.- 
treatment 


Area of light 


with brush cutters. 


lodgepole pine slash following single 


the perimeter, very little tree re- 
production had become established. 
Planting between and beneath the 
brush had been tried without sue- 
cess. Apparently brush and sedge 
competed too seriously for the 
available moisture in the seedling 
root zone. 

It was anticipated that the 
Marden Brush Cutter would disk 
up the ground cover and leave a 
suitably prepared planting site. 


Treatment and Costs 

Cost of the operation varied 
slightly between the two areas and 
consisted of two primary elements: 
(1) contract rate on an acre basis 
for Caterpillar D-8 tractor with 
operator to pull the Brush Cutter, 
and (2) monthly rental rate for 
Brush Cutter. The latter amounted 
to about $3 per acre treated. The 
bid rate for the tractor was $15 
per acre for treating 200 acres of 
lodgepole pine slash and $12 per 
acre for treating 100 acres of 
brushfield. Adding the cutter rent- 
al, increases these costs to $18 and 
$15 respectively. The tractor rate 
was for single treatment of the 
area. Double treatment or cross- 
working of limited areas was 
ordered and paid for at double 
the single treatment rate. 

Production averaged about 1.5 
acres per operating hour. Some 
operating time was lost on hangups 
over high stumps. Costs would un- 
doubtedly be reduced for treat- 
ment of larger areas as the con- 
tractor advised that moving costs, 
primarily ‘‘low-boy’’ rental, 
amounted to nearly 14 of his total 


Woodruff Burn. 
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expenses. These included moving 
the tractor in, between jobs and 
out, and moving the brush cutter 
between jobs. 


Results 


Light lodgepole pine slash was 
well chopped up and ground well 
into the soil (Fig. 3.) The soil was 
‘*eultivated,’’ with the thin vegeta- 
tive ground cover broken up. The 
cutters gridironed the soil with 
indentations that may have some 
value for catching and holding 
moisture and may make favorable 
protected spots for tree seed to 
accumulate, germinate and _ sur- 
vive. Where slash was heavy or 
where many unmerchantable 3 
inch to 6 inch poles were left, the 
machine rode down the _ poles, 
chopped the tops up, but did not 
do a completely satisfactory job 
of slash disposal. Fire would still 
travel through the slash in treated 
area, aS was discovered during the 
fall burning of adjacent piled 
slash. In one instance wind car- 
ried the fire from one pile into a 
brush cutter treated unit. The fire 
spread rapidly across the entire 
unit—apparently faster than it 
would have through an untreated 
area. This is explained by the fact 
that the slash left above ground 
was well compacted and, more im- 
portant, no green trees or patches 
of green poles were left on the 
area to slow the fire—all of this 
having been changed to a red slash 
condition. However, because the 
slash is compacted at the surface 
or mixed with the soil, rapid de- 
terioration is expected. 


Fig. 4.—Cutters seen working brush and sedge area on old 
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In general, results in the lodge- 
pole pine slash appear more favor- 
able than could have been achieved 
by any other equipment with which 
we are familiar. 

Advantages of treatment of the 
brush and sedge field are less de- 
finite. It appears questionable 
whether the treatment is adequate 
to provide a satisfactory planting 
site. One working of the brush 
cutter did a good job of breaking 
down the brush crowns but did not 
dislodge the brush root system nor 
satisfactorily tear up the sedge 
ground 

A cheaper and more complete 
removal 


cover. 
job of brush and sedge 
was done on an adjoining portion 
of the Woodruff burn by wind- 
rowing with a bulldozer equipped 
with brush blade (Fig. 4). At the 
time of writing it was too early to 
judge the relative success of the 
ponderosa pines planted on both 
areas. Vegetative competition and 
fire hazard will certainly be lower 


on the windrowed area. But the 


humus worked into the soil and the 
dead shade left on the brush cutter 
treated area may be a more than 
offsetting advantage. 

It is our opinion that if the 
Marden Brush Cutter used had 
been equipped with the regular 12 
cutting bars rather than a special 
adaptation of only 6 cutting bars, 
we would have secured a better 
job of sedge eradication, but prob- 
ably a poorer job of brush and 
slash disposal. The 12 cutting bars, 
11 inches high, used in the light 
pumice soil should be able to lift 
and turn the sedge sod entirely 
over, exposing the roots to the sun. 


The 6 cutting bars are favored 
in heavier bodied material such as 
the lodgepole pine slash. In this 
type, more cutting effect is needed 


is desirable to grind the 
into the soil. 


and it 
severed 

Based on our experience it ap- 
pears the brush cutter might be 
advantageous for some other pos- 
sible uses. While our use was con- 


material 


Forest Products Research 
Society to Hold International 
Meeting 


The 14th annual meeting of the 
Forest Products Research Society will 
be held at the Queen Elizabeth Hotel, 
Montreal, Canada, June 5-9. An at- 
tendance of 1,000 is expected. 

Some 50 papers will be presented 
and the sessions will cover the follow- 
ing subjects: Wood Preservation, 
Packaging, Chemical Utilization, Wood 
Machining, Wood Finishing, Chemical 
Utilization, Glues and Gluing, Lumber 
Manufacturing, Merchandising, Log- 
ging, Industry Edueation, Wood Com- 
position Board, Quality Control, Wood 
Drying, and Veneers and Plywood. 
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fined to essentially flat land, it 
seemed it could be used for con- 
tour work on slopes up to 10 or 
15 pereent. It probably would be 
a very effective (but rather cum- 
bersome) tool for loosening com- 
pacted soils on abandoned logging 
landings, skid roads and logging 
roads. 


Summary 


A Marden Brush Cutter pulled 
by a D-8 tractor was used on Rogue 
River National Forest to treat 
lodgepole pine slash on clearcut 
units with results that appear 
favorable. Results were less favor- 
able when the same machine was 
used to prepare a brush field with 
a sedge ground cover for planting. 
Cost of treatment varied from $15 
per acre for single working of the 
brush field to about $36 per acre 
for double or crossworking the 
slash area. Retention of the humus 
and potential humus on the site is 
considered a major advantage of 
this type of treatment. 





The Identification and Dating of Past 
Attacks of the European Pine Shoot 


Moth on Red Pine 


Herman John Heikkenen 


SINCE its introduction in the early 
part of this century, the European 
pine shoot moth (Rhyacionia buo- 
liana [Schiff.]) has proved to be 
a pest capable of damaging many 
species of pine grown in the United 
States. The most seriously dam- 
aged host has been red pine (Pinus 
resinosa Ait.). In some areas in- 
fested by the shoot moth the plant- 
ing of red pine has been reduced 
or discontinued. 

Various methods are used to 
measure the intensity of shoot 
moth infestations. The insect popu- 
lation is often expressed in terms 
of the percentage of total shoots 
infested per tree or a given number 
of branches. Drooz and Waters (3) 
have subjectively rated the degree 
of past damage in developing a 
hazard classification of geographic 
areas in Pennsylvania. However, a 
quantitative measurement of the 
element of time—how long a 
plantation has been infested—has 
not been included in survey pro- 
cedures or research techniques. 
Perhaps the omission of the time 
element is based on the widely held 
premise that once an open young 
red pine plantation is attacked by 
the shoot moth, the insect popula- 
tion will invariably build up to a 
high density within 3 to 5 years. 
Plantations in which this occurs 
have been observed in Connecticut 
by Friend et al. (5) and Hawley 
and Lutz (7), and also in Ohio by 
Miller and Neiswander (14). In 


Michigan, however, many young 
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red pine plantations that have been 
infested for many years continue 
to grow at a normal rate both be- 
fore and after closure. 

Knowledge of the age of an in- 
festation would be of value to for- 
esters, especially in determining 
the feasibility of control measures 
and timber stand improvement 
practices. This paper presents a 
technique for identifying shoot 
moth damage and dating a specific 


point of injury, and thereby the 
initial year of shoot moth attack 
in a red pine plantation. The tech- 
nique applies knowledge of the in- 
sect’s feeding habits and the 
growth response of the host. 


Insect Development 


The buds and shoots of the tree 
provide the insect with food and 
shelter during the larval and 
pupal stages. After completing a 


Fig. 1.—Three-year-old red pine lateral bud cluster destroyed by the European pine 
shoot moth (Wexford County, Mich.). 
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short needle-mining period, the 
early-instar larva mines a newly 
formed bud, beginning in late 
June and early July. This injury 
ean be termed summer injury. 
After overwintering in the bud, 
the late-instar larva becomes ac- 
tive about the middle of April. 
Spring injury occurs when the 
larva into fresh buds and 
into the elongating shoot. The in- 
sect pupates within the bud and 
shoot, and the adult emerges after 
2 or 3 weeks. The flight period 
lasts for about a month beginning 
in mid-June. In North America 
there is one generation a year. 
More detailed accounts of the life 
history can be found in publica- 
tions by Friend and West (4) and 
Miller and Neiswander (14). 


bores 


Appearance of Shoot Moth 
Damage 
Recognition of past damage rests 
on a knowledge of the appearance 
of current damage. Currently in- 


fested buds can be detected by 
resin exudates, frass accumula- 
tions, larval entry and pupal emer- 
gence holes, and empty pupal 
skins. In a plantation which has 
been attacked for several years, the 
old shoot moth damage can be 
identified by such symptoms as 
mined buds remaining on the tree, 
reductions in the number of 
branches per whorl, and various 
kinds of damage to the main stem. 
Stem damage includes crooks, 
forks, posthorns, bushy tops, and 
spike tops. Shoot meth injury up 
to 34 years old has been identified 
by use of these characteristics. 
Current and recent damage was 
studied in shoot-moth-infested red 
pine plantations in Wexford and 
Ottawa Counties, Michigan. Dam- 
age ranging back 12 to 15 years 
was observed in Washtenaw Coun- 
ty, Michigan. To determine the ap- 
pearance of still older damage, red 
pine plantations on the Eli Whitney 
Forest of Yale University and alse 
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in plantations of the New Haven 
Water Company in Connecticut 
were investigated. These are among 
the oldest known infestations in 
North America. 

The nature of the damage to the 
host tree and any losses in form 
or growth rate are the result of 
several factors. The main ones are 
the position of the bud within the 
bud cluster as well as on the tree, 
the time of year the bud or shoot 
is attacked, the extent of the in- 
dividual insect’s feeding, and the 
subsequent development of the 
bud or shoot. Following are dis- 
eussions of injuries characteristic 
of European pine shoot moth at- 
tack which are of value in dating 
the year of attack. 

Pruning.—If the lateral buds in 
the terminal bud cluster are com- 
pletely hollowed out and killed 
either in the summer or in the 
spring, the result is, in effect, a 
pruning. The reduction in the sub- 
sequent branches in the whorl may 
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Fie. 2.—The number of branches per fork or the loss of form depends on the number of buds destroyed and 
the degree of offset. Left: 2-year-old fork with shoot-moth-destroyed bud cluster (Wexford County, Mich.). Right: 
34-year-old crook from the vicinity of New Haven, Conn. 
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Fic. 3.—A 2-year-old posthorn on red 
pine, the result of spring feeding of the 
European pine moth (Wexford 
County, Mich.). 


shoot 


range from one to complete. Shoot 
moth leave a 
protruding branch stub, and the 
wound closes quickly. If all lateral 
buds of a cluster are killed, the 
bud-scale scars remain as evidence 
of the internode until bark slough- 
ing occurs. Damaged lateral buds 
have been observed to remain on 
the main stem of red pine for as 
long as 8 years (Fig. 1). With 
pruning of the lateral buds there 
is no development of a crook in 


pruning does not 


the main stem. 

Crook or fork.— The terminal 
bud can be destroyed by summer 
or spring larval feeding. If un- 
damaged lateral buds are present, 
a lateral shoot may replace the 
terminal. The resulting loss of 
form depends on the degree of off- 
set and the number of lateral 
shoots that continue height growth. 
Crooks can also be caused by par- 


tial destruction of the developing 
shoot by spring feeding. When two 
or more laterals assume domin- 
anee, a forked stem is the result. 
Many variations of crooking and 
forking can occur (Fig. 2). 

Posthorn—During the 
late-instar larvae occasionally feed 
upon the side of the developing 
terminal bud or shoot. If feeding 
stops before the shoot is killed, the 
injured leader often bends at the 
point of attack. If the injured 
shoot continues to grow, a charac- 
formed 


spring, 


teristic ‘‘ posthorn’’ is 
(Fig. 3). 

Bush and spike top—When the 
terminal and lateral buds on the 
terminal shoot are destroyed, ter- 
minal growth stops and adventiti- 
ous or latent buds form. If these 
buds are in turn destroyed, addi- 
tional adventitious buds will form. 
A lateral below the ‘‘bush’’ may 


(Fig. 4). This 


assume dominance 


type of damage is perhaps the most 


reliable indicator of shoot moth 
damage. 

When adventitious buds do not 
develop, and the insect attack kills 
the terminal, the dead top is re- 


ferred to as a ‘‘spike top.’’ 
Dating the Damage 
Damage to the main stem or 
lateral branches in the form of 
pruning, crooks, and forking can 
be dated by determining the num- 
ber of years represented by the 
internodes between the terminal 
and the point of injury. When 
damage is in the form of posthorns, 
bushes, and spike tops, the dam- 
age may he dated by selecting a 
relatively undamaged lateral 
branch below the point of injury, 
counting back to the main stem the 
years represented by the _ inter- 
nodes, and then proceeding up- 
wards on the internodes of the 
main stem to the point of injury. 
Care should be taken to avoid 
counting false internodes created 
by ‘‘summer shoots.’’ When all 
lateral branches are badly dam- 
aged and the tree is still living, 
the year in which a specifie injury 
occurred can be found by cutting 
the stem’ just below the point of 
injury and counting the annual 


rings representing the growing 
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seasons. On older trees, this can be 
done with an increment borer. 

The presence of a bush or spike 
top indicate the loss of at least 
a year’s height growth, especially 
if a lower lateral branch does not 
continue height growth. The num- 
ber of years in which height 
growth did not occur can be deter- 
mined from the age of the stem 
below and above the point of dam- 
age. Age differences greater than 
1 year reflect the number of lost 
years. 

Damage By Other Causes 

Not all of the deformities likely 
to be met with in red and other 
pine species are caused by the shoot 
moth. Similar injury may be in- 
flicted by other insects, mammals, 
birds, disease, weather, or man. 
However, the causal factor can us- 
ually be identified, especially if 
pruning has not occurred or the 
wound has not been overgrown. 

Of the types of damage that 
might be confused with shoot moth 
injury, that resulting from attack 
by the Saratoga spittlebug (A phro- 
phora saratogensis [Fitch]) and 
the white-pine weevil (Pissodes 
strobi [Peck] ) is most likely to be 
encountered. Spittlebug injury can 
be differentiated by resin pockets 
in the phloem of the branches re- 
sulting from nymphal feeding 
punctures, and also by the flagged 
branches, Weeviling results in dead 
terminals and can be detected by 
the presence of adult emergence 
holes. 

Other insect damage is occasion- 
ally encountered. Lyons (10) has 
reported that the red-pine cone 
beetle (Conophthorus resinosac 
Hopk.) kills the shoots of sapling 
and pole-sized red pine and also 
overwinters in the vegetative buds. 
He also states (11) that some of 
the native Dioryctria species occur 
occasionally in red pine planta- 
tions and have caused severe dam- 
age along the southern edge of the 
range of red pine. The larvae of 
D. zimmermani (Grote) (=D. 
cambiicola [Dyar]|), according to 
Munroe (16), feed primarily in the 
pith of the current year’s shoots, 
according to Lyons (17). Rennels 
(18) has reported that the Zim- 
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Fig. 4.—The bushing of terminals is a result of the production of adventitious buds when the terminal bud cluster 
is destroyed. A lower lateral branch usually assumes dominance. Left: a 4-year-old bushtop (Wexford County, 


Mich.). Middle: 
New Haven, Conn.). 


merman pine moth often destroys 
the shoots by tunneling through 
the pith of the branches. Other 


insects which bore in the buds and 
pith are the Nantucket and pitch 


pine tip moths (Rhyacionia frus- 
trana [{Comst.] and R. rigidana 
[Fernald]). According to Miller 
and Neiswander (15), these two 
insects are more often met with 
south of the natural range of red 
pine. Although the native Diorye- 
tria and Rhyacionia species kill the 
shoots, adventitious buds af- 
fected trees seldom develop. There 
few cases of pruning, 


on 
are very 
bushy tops, or posthorns. In addi- 
tion attacks do not persist 
after year as is usually the case 
with the European pine _ shoot 
moth. According to Martin (12) 
the pine bud moth, Eoteleia dode- 


year 


cella L., has recently caused dam- 
in Canada similar to that of 
the shoot moth. Damage to red 
pine by the pine bud moth, how- 
ever, usually oceurs near heavy in- 
festations of the preferred hosts— 
Seotch and Mugho pine. Also, the 
majority of attacks are limited to 
the lateral buds. 

Infrequently, damage to the 
main stem or the lateral shoots of 
red pine is caused by porcupines, 


age 


a 15-year-old bushtop (Washtenaw County, Mich.). Right: a 


rabbits, red squirrels, and the pine 
and evening grosbeaks, but the 
damage is usually localized. The 
probability of confusing it with 
shoot moth damage is slight, as 
the shoot moth does not remove 
the bark or clip off the buds and 
shoots 

The only disease reported to kill 
the current season’s shoot growth 
is caused by Diplodia pinea 
(Desm.). Although recent damage 
by this fungus may resemble shoot 
moth attack from a distance, close 
observation reveals the presence of 
mycelia and fruiting bodies. Older 
infections may be identified by 
sectioning. The disease, according 
to Waterman (19), stunts the 
growth of trees and may eventual- 
ly kill young trees. The fungus 
Dematium pullulans de Barry has 
been found by Jump (8) to be as- 
sociated with the forking of red 
pine in New York. 

Red pine shoots can be dam- 
aged by various weather factors 
including hail, summer frost, and 
snow. Hail damage, according to 
Benjamin (7), is distributed even- 
ly throughout a given area and 
bark lesions are restricted to the 
windward side. Often summer frost 
will quickly kill the foliage covered 
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year-old bushtop (Rose Pond, near 


by the cold layer of air, according 
to Pomerleau and Ray (17). Ex- 
tensive killing usually occurs in 
terrain depressions. Buds do not 
exhibit shoot moth damage unless 
the stand was infested prior to 
death. Carvell (2) believes that 
red pine forking is associated with 
early summer droughts followed 
by late summer rains, and Little- 
field (9) thinks it may be corre- 
lated with early summer droughts 
and low site quality. Forking has 
also been reported in Wisconsin by 
McCabe and Labisky (13). 

Heavy wet snows in young 
plantations often tear out some of 
the lateral branches or bend the 
entire stem. Guilkey (6) observed 
that permanent damage from bend- 
ing oceurred only when it extends 
down through the upper half of 
the crown. Branch breakage usual- 
ly oceurs below the top two whorls, 
and the branch is either broken or 
torn from the main stem. In both 
eases a dead branch is usually pre- 
sent. This does not oceur in shoot 
moth pruning. 


Discussion and Summary 


A technique has been developed 
for dating the initial year of at- 
tack by the European pine shoot 





moth upon red pine by counting 
internodes or the annual rings. By 
establishing the initial year the in- 
sect entered a plantation, it is pos- 
sible to determine the extent of 
insect population buildup, and the 
growth of the trees under shoot 
moth infestation. This could have 
an influence upon decisions con- 
cerning direct control measures. 
Where a plantation has been in- 
fested for a long time without an 
excessive buildup of the popula- 
tion, direct control is certainly un- 
necessary. The technique also per- 
mits the comparison of the growth 
of plantations infested for varied 
lengths of time on different sites. 

Information is also given on how 
to differentiate both past and pres- 
ent shoot moth injuries from sim- 
ilar injuries caused by other agents. 

From a timber management 
viewpoint, the method makes it pos- 
sible to identify and quantify losses 
in volume and quality resulting 
from shoot moth attack. A knowl- 
edge of the appearance of current 
or recent damage and of its long- 
term consequences is of value in 
timber stand improvement work. 


The fir root bark beetle (Pseudohylesinus granulatus Lee. 
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with its cousin, the 


silver fir beetle, were not regarded as serious tree killers until during the period 
1947-1955 they, in combination with other factors, killed 525 million board feet of 


mature Pacific silver fir in northern Washington. 


The outbreak 


demonstrated that 


sometimes forest pests regarded as unimportant may suddenly create problems of 
major concern to the forest manager. 





Slash Helps Protect Seedlings 


From Deer Browsing 


Ted J. Grisez 


FORESTERS and landowners in the 


northern and eastern states are 
vitally concerned with the destruc- 
tive browsing of forest regenera- 
tion by large numbers of white- 
tailed deer (Odocoileus virginian- 
us). Attempts to prevent over- 
populations of deer have been made 
through legislative and administra- 
with varying suc- 
more direct methods of 
eliminating browsing 


tive measures 
but 
reducing or 
damage are also being sought. 
Many foresters concerned with 
the deer problem have noticed that 
hardwood slash often seems to pro- 
tect some seedlings enough so they 


cess, 


ean grow up out of reach of deer, 
whereas the well- 
developed seedlings may be scarce 
or absent. In 1923 Pearson (6) 
that ‘‘brush tends to dis- 
courage grazing’’ (of domestic 
livestock). Clepper (2) observed 
in 1936 that loppings had been 
successfully to protect 
planted seedlings from deer in 
Pennsylvania. Little and Somes 
>) found that pitch pine repro- 
duction in the slash of a ecutover 
area in southern New Jersey suf- 
fered damage from deer 
browsing than reproduction in 
slash-free spots. 

On the basis of observations such 
as these, the Pennsylvania Depart- 
Forests and Waters has 
requirement for 


outside slash, 


noted 


used 


less 


ment of 
discontinued its 
lopping of tops in state forest tim- 
ber sales, except along certain 
roads. 

To obtain more precise informa- 
tion as to whether or not slash 
protects seedlings from deer brows- 
ing—and if it does, to what ex- 
tent—the Northeastern Forest Ex- 


periment Station made a study in 





THE AUTHOR is research forester, North- 
eastern Forest Expt. Sta., Forest Serv- 
ice, U. S. Dept. Agric., Upper Darby, 
Pa, 


Wayne County, Pa. The study was 
designed to: (1) compare the 
abundance and height of seedlings 
within and outside slash piles, and 
(2) compare the frequency of 
browsing within and outside slash 
piles. 
Methods 

A survey of reproduction was 
made in a 35-acre black cherry- 
beech-maple stand on the Pocono 


Fig. 1.—Slash pile with reproduction growing up through it. 


Experimental Forest near Goulds- 
boro, Pa., in April and May 1957. 
The stand had been cut to an 11- 
inch diameter limit 5 years before, 
when it was 55 years old. The 
residual stand had 164 trees, 1,129 
eubie feet, and 62 square feet of 
basal area per acre in trees 5.0 
inches d.b.h. and up. At the time 
of the survey, 26 percent of the 
study area was covered with slash. 


; : ‘ 
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Here there are four 


black cherry seedlings, one yellow-poplar, and one pin cherry seedling over 5 feet. 
tall, as well as briars and smaller seedlings. 
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The survey involved examina- 
tion of 238 circular milacre plots— 
half located randomly in slash 
piles and the other half in the 
intervening open spaces. 

Reproduction of all trees over 
1 foot tall was tallied by species, 
height and degree of deer 
browsing on the previous season’s 
growth. The height used 
were 1 to 3 feet, 3 to 5 feet, and 
5 feet to 0.5 inches d.b.h. Seedlings 
under 1 foot in height were not 
tallied because browsing on them 
is not consistent; they may be 
covered by ferns in the summer 
and snow in the winter. Stems 
more than 5 feet tall are out of 
danger and free from deer brows- 
ing. Only four of the stems tallied 
although 
beech, 


class, 


classes 


were stump sprouts, 
many of them, especially 
may have been root suckers. 

(No tally of seedlings was made 
at the time of logging, but it has 
been reported that there was a 
good crop of black cherry seedlings 
at that time.) 

Browsing or lack of it 
recorded in one of three categories: 
(1) unbrowsed, (2) only the top 
(leader) browsed, or (3) top and 
more branches browsed. 
However, for presentation here, 
the second and third categories 
were combined and are shown as 
‘“browsed.’’ If side branches were 
browsed but not the top, the seed- 
ling was considered to be undam- 
aged or ‘‘unbrowsed.’’ This rarely 
happens except in seedlings more 
than 3 or 4 feet tall. 

For each slash plot, the effective 
height of slash was recorded to the 
nearest half foot. Measurement was 
taken at the lowest height of the 
slash adjacent to or surrounding 
the tallest black cherry, white ash, 


was 


one or 


TABLE 1. 





yellow birch, or red or sugar maple 
These are the mer- 
chantable species in this stand 
that ordinarily are browsed by 
deer. Beech is scarcely touched by 


reproduction. 


deer in this region. 

The reproduction tally plots 
plus 258 additional milacre plots 
(a total of 496 plots) were used to 
estimate the amount of deer use 
of the study area during the pre- 
ceding dormant season. Estimation 
was by the pellet-group count 
method, as described by Bennett 
et al. (7), and adapted by Eber- 
hardt and Van Etten (3). This 
count was made for possible use in 
relating this study to others deal- 
ing with deer browsing. 

The pellet-count indi- 
cated that deer use of the study 
area during the preceding dormant 
season was at the rather high rate 
of one deer per 13 acres. Rabbit 
populations were very low. 


survey 


Results 


More seedlings of every species 
except beech were tallied on the 
slash plots than on the open plots 
(Table 1). On a per-acre basis, the 
stocking of all merchantable 
species other than beech was 5,814 
stems per acre in slash as opposed 
to 2,218 in the open. The differ- 
ence was very marked in black 
cherry over 3 feet tall: 1,034 stems 
per acre in slash, 84 per acre in 
the open. 

Beech, which is not browsed ap- 
preciably, was more abundant in 
the open than in the slash. Dif- 
ferences were greatest in the 1- 
to 3-foot size class. This indicates 
that slash is somewhat detrimental 
to small beech seedlings and 
stickers. The absence of any marked 


Numpers or Stems TALLIED ON 119 MrLAcrE PLOTS IN SLASH AND 119 IN THE OPEN 
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differences within the taller classes 
of beech probably means that these 
stems were established before the 
stand was cut. It is reasonable to 
infer that, with no deer browsing, 
seedlings of the other species 
would also be more numerous in 
the open; i.e., slash probably deters 
the establishment of all species, 
but it deters the palatable ones 
less than browsing by deer does. 

The number of stocked milacres 
was higher in slash than outside 
(Fig. 1). Differences in numbers 
stocked with each species and 
height class were analyzed by chi- 
square. Those with significant 
differences at the 5 percent level 
are shown in Table 2. 

There were not enough stocked 
milacres in many _ species-height 
eategories to give a good measure 
of significance; in others (beech 
3+ feet and yellow birch 1+ feet), 
numbers were ample but differ- 
ences were small. Black cherry, 
being the most abundantly repre- 
sented of the palatable species, best 
shows the protective effects of slash 
in terms of both total numbers 
(Table 1) and stocked milacres. 

Browsing damage on existing 
trees was definitely less in slash 
than in the open. Again, black 
cherry best shows the effect: in the 
1- to 3-foot height class, 36 percent 
of the 425 seedlings in slash were 
browsed, as compared to 51 percent 
of the 186 in the open. This differ- 
ence is highly significant. 

Yellow birch, a palatable species 
that is well represented in the 1- to 
3-foot class, was browsed about 
equally in slash and in the open. 
We cannot explain why slash in 
this instance failed to show a pro- 


tective effect. Again, there were 


Height class, in feet s 
Baa oa ae ce 
SS ~ pee, ~ open In slash ag _Inopen _ 

oS Sees Not Not Not Sf aa 
browsed Browsed browsed Browsed browsed Browsed browsed Browsed browsed Browsed browsed Browsed 


—“Tan Over 5__ 
In slash 


Tn open 








Species 
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152 91 95 78 20 b 3 
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35 46 17 6 2 0 
223 0 76 1 0 

11 4 10 5 
2 0 0 


Black cherry 273 
Yellow birek i 
Beech 5 0 
Striped maple { 14 1 
Other species’ 16 6 3 


to @ 
Norpro 








‘Red maple, sugar maple, white ash, pin cherry, hornbeam, and serviceberry. 
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TABLE 


SPECIES AND HEIGHT CLASSES 


Height class' In slash 


Species 


Feet 
1+ 
3+ 
5+ 
3+ 
i+ 
1+ 
1+ 


Black cherry 
Black cherry 
Black cherry 
Yellow birch 
Red maple 
Beech 

Striped maple 


‘1+ inches all three height classes; 3+ 


not enough seedlings in other spe- 
cies-height classes to permit valid 
measures of significance. However, 
it is obvious from the scarcity of 
taller stems of palatable species on 
the open plots (Table 1) that deer 
have largely prevented these spe- 
cies from growing out of the 1- to 
3-foot class. Similar effects of deer 
browsing have been demonstrated 
on the Experimental Forest by 
fenced exclosures (4). 

The effectiveness of slash piles 
increased with height up to 2.5 
feet, and possibly higher (Table 
3). Slash piles that were still 2.0 
feet or more in height 5 years 
after cutting have given the seed- 
lings excellent protection. The 
somewhat erratic figures for heights 
above 2.5 feet may be due to either 
the smaller number of samples or 
a growth-inhibiting effect of some 
of the slash 
piles. 

Discussion and Summary 


A survey of tree reproduction in 


largest and deepest 


relation to logging slash and deer 


2.—NUMBERS OF STOCKED MILACRE 
IN WHICH 
SLASH WERE STATISTICALLY SIGNIFICANT 


PLots For THE 
THE EFFECTS OF 


387 


TABLE 3.—NUMBER OF PLOTS AND NUMBER OF SEEDLINGS 3+ 
Feet In Helcut For ALL Species Excerpt Beecn, By HEetcut 


OF SLASH 





Stocked plots _ Height of slash 
In open 


No. 


No. 


69 45 
28 3 
10 l 

6 0 
11 2 
62 ( 
29 16 


includes two classes. 
not recorded. 


5 years after a heavy 
cutting in a black cherry-beech- 
maple stand. The study showed 
that substantially larger numbers 
of stems of the commonly browsed 
species were found in the slash 
piles than in the intervening open- 
that the incidence of 
existing stems was 
much less in the slash. The ob- 
vious conclusion is that slash exerts 
a definite protective effect. 

It follows that, in areas where 
deer browsing limits reproduction, 
hardwood slash should be looked 
upon as a blessing, and not just as 
a fire hazard. Close utilization of 
tops for products such as fuelwood 
would reduce the volume of slash 
and the protection it affords. In 
respect to the fire hazard, there 
is little reason to lop or burn slash 
in most eastern hardwood regions, 
particularly in the northern hard- 
wood type. But this study shows 
that in regions where deer are 
abundant, there is a good reason 
not to reduce the slash. 

There are some possibilities for 


was made 


ings, and 


browsing on 


Plots’ Stems per acre 


Number Number 
25 720 
28 893 
22 909 
18 1,389 
16 3,938 
7 1,857 


2 3,500 





‘The total is 118, sinee the height of slash on one plot was 


deliberately using slash to protect 
seedlings : trees might be felled into 
openings where reproduction is de- 
sired in such a way that the tops 
are in groups of 2 or 3, but not on 
top of each other; or, slash might 
be piled over wild seedlings as 
Clepper (2) suggested for planted 
seedlings. 
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Nutria and Swamp Rabbits 
Damage Baldcypress Plantings 


Robert M. Blair and 
Murphy J. Langlinais 


NutTrRIA and swamp rabbits have 
become deterrents to the 
establishment of baldeypress plan- 
tations in Louisiana—in some areas 
to the extent that planting has had 
to be suspended. 

The seriousness of the problem 
was first realized in 1956, during 
an inspection of Soil Conservation 
Service-sponsored plantings in the 
vicinity of New Iberia. Where 
plantations had been established on 
nonflooded sites about 75 percent 
of the seedlings had been clipped 
at varying heights above the ground. 
On flooded sites, more than 90 per- 
cent of the seedlings were missing. 
The absence of seedlings was at- 
tributed to natural mortality. The 
clipping damage appeared due to 
swamp rabbits (Sylvilagus aquati- 


serious 


cus 
To 


installed a 


gain further information, we 
study in a cutover 
swamp near Cypremort, La., where 
commercial cypress plantings in 
1953 and 1954 had failed complete- 
(1-0 


, 


ly. Baldeypress 
stock averaging 26 inches in 
height and with rooteollar diam- 
eters of 4 to % inches were plant- 
ed during January, 1957. The site 
had 


shrubs, and hardwoods. Some seed- 


seedlings 


a jungle-like growth of vines, 


lings were planted where 


was as much as 10 inches deep, 
others in saturated but nonflooded 
soil 


Damage of two distinct types 


soon became evident. Some seed- 


lings were pulled out of the ground 
on these the bark was eaten from 


the taproots. Others were clipped 
at varying heights. 
THE AUTHORS are respectively with the 
Scuthern Forest Expt. Sta., Forest Serv 
ice, and the Soil Conservation Service, 


U. 8. Dept. Agric. 


water 


Uprooting was by far the most 
serious and widespread type of 
depredation. By May, 90 percent 
of the 2,100 test seedlings had been 
destroyed in this manner. Seed- 
lings on flooded sites were pulled 
first, but as they became scarce 
uprooting extended onto nonflooded 
sites for 15 to 20 feet. 

Clipping was largely confined 
to nonflooded trees. While 
clipped seedlings were severed by 
a smooth, angled cut, a few were 
roughly cut. 

Some of the seedlings had been 
treated before planting with either 
4 percent nicotine sulphate, 6 per- 
pereent tetra- 
None of 


repellents 


most 


cent nicotine, or 8 
methylthiuramdisulfide. 
these three candidate 
prevented pulling losses and too 
few seedlings remained to deter- 
mine whether the chemicals would 
reduce clipping damage. 

Though nutria (Myocastor coy- 
pus, sometimes called coypu) were 


Fig. 1. 


haired tail. 


known to inhabit the area, they 
had not hitherto been suspected of 
eypress depredations. However, the 
pattern of damage, together with 
direct animal signs, strongly sug- 
gested that these semiaquatic ro- 
dents (Fig. 1), and not swamp 
rabbits, were responsible for pull- 
ing the seedlings and eating the 
bark from the roots. 

To make possible direct observa- 
tions, a 19 81-foot enclosure was 
constructed in the same swamp 
during February, 1958. Half of 
the pen encompassed a site flooded 
to a depth of about 14 inches, the 
other half was nonflooded. All 
shrubs, vines, and palmettos were 
cleared off and 1-0 baldeypress 
seedlings were planted. In March, 
two adult nutria were placed in 
the pen. 

In 5 days of confinement the ani- 
mals pulled 59 percent of the 300 
seedlings on the flooded site. On 
the nonflooded part only 13 per- 


The nutria is a large, brown, muskrat-like animal with a round, sparsely 
Adult males weigh 20 to 25 pounds, females a little less. 


The body 


averages 24 inches in length, the tail 12 to 16 inches. The forepaws resemble those 


of a raccoon and are used to manipulate food. 
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The hind feet are webbed. 
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These are 1-0 cypress seedlings 
pulled by nutria soon after 
planting. The succulent bark was eaten 
from the carrot-like taproots. Uprooted 
seedlings are often severed near the root- 
collar and the taproots clipped into seg- 
ments. In addition, large pieces are 
sometimes bitten indiscriminately from 
the stems and taproots. 


Fig. 2. 


that were 


cent of the 300 trees were pulled, 
mostly adjacent to the water. This 
was an average daily destruction 
of 22 seedlings per animal. 

Some of the seedlings had been 
treated with 10 percent cuprie car- 
bonate or with 10 pereent ZAC 
(zine dimethyl-dithiocarbamate 
cyclohexylamine complex) with 
Dow Latex 512-R as the sticker. 
Neither repellent reduced losses. 

After pulling seedlings, nutria 
ate the bark from the 
taproots consumed the small 
roots entirely. The above-ground 
portions were not eaten. Generally, 
the animals clipped the stems of 
uprooted seedlings near the root- 
collar, apparently to make it easier 
for them to handle the root sys- 
tems. Often the taproots were se- 
vered into short segments (Fig. 2). 

A few seedlings were clipped at 
varying heights above the ground 
and some had large pieces bitten 


succulent 


and 


Fia.. 3. 


Left: Swamp rabbits clip baldeypress stems and branches cleanly at a 45- 


degree angle. Right: The nutria make a rough-surfaced cut at an angle of 30 to 45 
degrees with the stem. Sometimes the stems are partially severed and then broken 


over. 


from the stems. The angle of clip- 
ping ranged from about 30 to 45 
degrees. The cut surfaces were 
generally very rough, and often 
the stems were only partially 
clipped and then broken over. This 
is in contrast to the smooth 45- 
degree cut characteristic of rabbit 
browsing (Fig. 3). 

Nutria preferred to feed in shal- 
low water and would carry seed- 
lings from the nonflooded site back 
to the flooded area before eating 
the roots. Because of this prefer- 
the water was strewn with 
sections of debarked roots and 
seedling tops. 

Our observations of the penned 
animals appear to confirm that 
nutria were responsible for the 
failure of plantings on flooded sites 
near New Iberia. Since their intro- 
duction from Argentina in the late 
1930’s, these animals have spread 
to lowlands in Mississippi and east 
Texas and at least as far north as 
the Red River in Louisiana. Hence, 
they may give trouble elsewhere. 

Swamp rabbits were—as origin- 


ence, 


ally surmised—the chief cause of 
damage to the nonflooded seedlings 
at New Iberia. The 1957 study at 
Cypremort and subsequent obser- 
vations in north Louisiana (be- 
yond the range of nutria) indicate 
that rabbits characteristically con- 
fine their depredations to nonflood- 
ed areas and attack only above- 
ground portions of seedlings. The 
tender parts of clipped branches 
and stems are usually consumed 
for food, though some seedlings are 
maliciously cut and left uneaten. 
While rabbit damage is mitigated 
somewhat by the fact that seed- 
lings generally resprout and con- 
tinue to grow, the short sprouts 
may be covered and killed by shal- 
low floods that the taller original 
stems would have survived. 

Chiefly because of the extent and 
severity of rabbit and nutria dep- 
redations in the coastal areas, the 
Soil Conservation Service has ree- 
ommended that its cooperators sus- 
pend planting of baldeypress until 
control measures can be formu- 
lated. 





Exposure and Planting Depth Effects 
On Loblolly Pine Planting Stock On 
Poorly Drained Sites’ 


George L. Switzer 


MINIMUM PERIODS of root exposure 
and nursery-depth piacement of 
seedlings in the field have repeat- 
edly been emphasized as important 
in initial suecess in planting. How- 
ever the literature contains reports 
which indicate that some devia- 
tions from these classical standards 
ean be tolerated. Slocum (2) and 
Slocum and Maki (3, 4) have indi- 
cated that loblolly pine planting 
stock is able to withstand consider- 
able variation in both respects 
without significant depressing ef- 
fects on its survival and growth. 
Other by Cum- 
mings (7) 
indicate that 
root exposure can be tolerated by 
shortleaf, longleaf, and slash pines. 
This report contains the results 
of experiments with loblolly pine 
on the effect of root exposure and 
depth of planting on two poorly 


drained sites. 


reported 
Wakely 


varying periods of 


studies 


and (5) also 


Materials and Methods 

Loblolly pine planting = stock 
(1-0) from a local seed source was 
lifted from one seedbed in the Mis- 
sissippi State University School of 
Forestry nursery, immediately 
placed in tubs containing enough 
the 
transported to 


root systems, 
and the 
sites on the Northeast Mississippi 
Experimental The seed- 
lings were then graded (with roots 


water to cover 


planting 


FE yrest. 


associate professor, 
Forestry, Mississippi State 
University. He wishes to acknowledge 
the assistance of his Seeding and Plant 
field installation of this 


THE AUTHOR is 
School of 


ing class in the 
study. 


Contribution No. 789 of the 
Agricultural Experiment Sta 


‘Journal 
Mississippi 
tion. 


still submerged) into lots of uni- 
form size, subjected to exposure if 
necessary, and then planted. 

A randomized complete block 
design containing five treatments 
and replicated three times was 
used. The treatments employed 
were: (1) correct planting depth 
with no additional exposure, (2) 
planting depth with five 
exposure, (3) 
planting depth with ten 
additional exposure, (4) 
buried with no 


eorrect 
minutes additional 
correct 
minutes 
one-half of 
additional exposure, and (5) stem 
buried to terminal with no addi- 
tional exposure. Each treatment 
was composed of 25 seedlings. This 
design and replication were in- 
stalled on two old-field sites, one 
having a poorly drained alluvial 
elay soil and the other a poorly 
drained silt The two sites 
were predominantly covered with 
broomsedge and were within one- 
fourth mile of each other. Plant- 
ing was done by hand with bars in 
the early afternoon of a bright 
sunny day in late February, 1958, 
having a temperature of 64°F, rel- 


stem 


soil. 


TABLE 1.- 


Treatment 


Poorly drained clay 


ative humidity of 56 percent and a 
3-mile per hour wind from the 
The entire operation, 
exposure, and 


northwest. 
lifting, grading, 
planting was accomplished in ap- 
proximately 2 hours. Rainfall at 
a nearby weather station totaled 
41.08 inches from the time of 
planting through October and was 
well distributed. Temperatures 
during this period were about nor- 
mal. These climatic conditions are 
considered quite favorable for the 
establishment of planted seedlings. 
At the completion of the first field 
growing season the installations 
were inventoried for survival and 
growth. An exception to this is 
that heights were not measured on 
the silt site since recent grazing 
damage had occurred there. 
Survival.—The survival of the 
seedlings shows a marked response 
to the treatments employed on both 
sites as well as some marked dif- 
ferences between sites (Table 1). 
The effect of exposure, although 
slightly greater on the silt, shows 
a consistent trend for both sites 
(Fig. 1). These results differ from 


Tue AVERAGE SURVIVAL AT THE COMPLETION OF THE FIRST FIELD GROWING 
SEASON AS INFLUENCED By PLANT TREATMENT AND SITE CoNnDITION* 





Site Condition _ ie 
Poorly drained silt 





Percent 


Correct + 0 min. exposure 

Correct + 5 min. exposure 

Correct + 10 min. exposure 

14 stem buried + 0 min. exposure 
Buried to terminal + 0 min. exposure 


treatment or to eompare each treatment 


*L.S.D.’s (are sin transformation) to compare each site condition 
within 


Are 
Sin Trans. 
71.19 
57.86 
58.1 49.66 
31.6 34.20 
0.4 1.15 


Are 
Sin Trans. 
72.44 
61.62 
52.53 
58.95 
27.42 


Percent 
89.6 


71.7 


each 
and 


within 
7.14 


each site condition are 


9.84 at the 0.05 and 0.01 levels respectively. The C. V. is 8.4 percent. 


From: Exposure and planting depth effects on loblolly pine by George L. Switzer. 
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EXPOSURE PERIOD — MINUTES 
The average survival of loblolly pine 
tion of one field growing season as influenced by root exposure 


Fig. 1. 


period and soil condition. 


TABLE 2.—THE AVERAGE TOTAL HEIGHT 
AT THE COMPLETION OF THE First FIELD 
GRowING SEASON AS INFLUENCED By 
PLANT TREATMENT ON THE POORLY 
DRAINED CLay Sire’ 
Total Height 


Treatment 
Feet 
Correet + 0 min. exposure 1.37 
Correct + 5 min. exposure 0.96 
Correct + 10 min. exposure 1.30 
% Stem buried + 
0 min. exposure 1.06 
Buried to terminal + 
0 min. exposure 


0.63 


"L.S.D.’s to compare treatments at the 
0.05 and 0.01 levels are .318 and .463 
respectively. The C.V. is 15.9 percent. 

From: 
effects on 
Switzer. 


planting depth 
George L. 


Exposure and 
lobolly pine by 


those reported elsewhere for this 
Slocum and Maki (4), 
from studies in North Carolina, 
stated that the safe exposure pe- 
riod for bare-rooted loblolly stock 
from heel-in beds or trenches is 
about 30 minutes. The disagree- 
ment of these data might be attrib- 
uted to the differences attending 
the stock after lifting since these 
were directly planted, or to condi- 
tions at and during the lifting 
operations. In any event it appears 
that bare-rooted stock the 


species. 


with 


8 


at the comple 


and Maki 


Slocum 


safest generalization to adhere to 
is the old one of keepng the expo- 
sure period at a minimum. 

The effect of planting depth in- 
dicates that placement of the seed- 
ling at or near the original ground 
line should be adhered to on the 
sites considered in this study. It 
further indicates that correct place- 
ment is of greater importance on 
the silt than on the clay. This ef- 
fect is perhaps due to differences 
in the aeration status of the two 
soils. Evidence also supporting this 
is that of Slocum and Maki (3) 
which was obtained on a _ well 
drained clay (Fig. 2). These re- 
sults serve as verification of their 
caution against using their findings 
with deep planting on wet sites. 

Growth.—The total height of the 
seedlings also shows some interest- 
ing response to the treatments (Ta- 
ble 2). The results obtained from 
exposure indicate that the effect is 
the elimination of the less vigorous 
plants. Perhaps this has some ap- 
plication in the selection aspects of 
forest tree improvement. 

The effect of planting depth on 
total height appears to be consist- 
ent with that of survival. The de- 


BURIED TO 
TERMINAL 


Fig. 2.—The average survival of loblolly pine at the com- 
pletion of one field growing season as influenced by planting 
depth and soil condition. (Values for well drained clay from 


[3]). 


cided initial reduction in total 
height associated with deep plant- 
ing has important implications 
with respect to the plant’s compe- 
titive position. 


Summary 


A study of the effect of root ex- 
posure and planting depth on the 
initial performance of bare-rooted 
loblolly pine planting stock on two 
poorly drained sites in Northeast 
Mississippi indicates that for these 
conditions it is important to keep 
root exposure at a minimum and 
to plant the seedlings at or only 
slightly below the original ground 
line. 

Literature Cited 


CumMINGs, W. W. 1942. Exposure 
of roots of shortleaf pine stock. Jour. 
Forestry 40:490-492. 

Stocum, G. K. 1951. Survival of 
loblolly pine seedlings as influenced 
by depth of planting. Jour. Forestry 
49 :500. 

and T. K. Mak. 1956. 
Some effects of depth of planting 
upon loblolly pine in the North Caro- 
lina Piedmont. Jour. Forestry 54: 
21-25. 

—_———-——-. and 1956. 
Exposure of loblolly pine planting 
stock. Jour. Forestry 54:313-315. 
Wake Ley, P. C. 1954. Planting the 
southern pines. U. 8S. Dept. Agric. 
Agric. Monograph 18. 233 pp. 





Does the new 
planet-powered TD=25 


do twice as much 
as clutch-steered competitors? 


Here’s why the 230-hp International TD-25 can 
outwork clutch-steered king-sized crawlers— often 
by an amazing margin. 

As standard equipment at no extra cost, the 
TD-25 gives you combined, built-in Planet Power- 
steering; and Hi-Lo on-the-go power-shifting. 

Planet Power-steering gives you full-time “live” 
power on both tracks, to make full-load turns—and 
to eliminate load-limiting “dead-track drag” And 
Hi-Lo on-the-go power-shifting instantly matches 
power to conditions to prevent load-losing, time- 
wasting “gear-shift lag!” 

And only the “25” is powered by the direct-start 
6-cylinder International DT-817 engine. Dual valv- 
ing makes this high-torque Diesel a “free breather” 
—provides for peak turbocharging efficiency, for 
full-load performance from sea level to timberline! 


Measure the margin of bonus production the 
TD-25 can give you, in logging and road-building 
—compared to king-sized clutch-steered crawler 
power. Power-shift and power-steer the “25” with 
king-sized loads—around curves, upgrade, anywhere. 
See what it means to simply shift the “25’s” bank- 
side track to high range, the other to low—to 
get slope-hugging, full-bite benching. Let your 
International Construction Equipment Distributor 


demonstrate! 





Here’s your 76-page cost and 
production estimating book— 
newest, most authentic and complete 
guide for estimating material-moving 
costs—and for selecting equipment 
combinations for top profits, any- 
where! Yours for the asking from 
your International Construction 
Equipment Distributor! 
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Yes; says TD-25 operator, 


Bob von der Hellen, Eagle Point, Oregon, 
in these words: “I know from experience that 
any other ’dozer tractor would need two weeks 
to accomplish what I did in only seven days 
with the TD-25. (They compared with a new 
competitive crawler of similar rated hp). The 
main reason is TD-25 ability to steer and push 
with full power on both tracks all the time. 
That powerful (turbocharged) engine also 
helps and the TD-25’s torque-converter has 
the fastest no-slip action I ever handled” 


lnternational” 
Construction 
Loupment 


International Harvester Co., 
180 North Michigan Ave., Chicago 1, Ill. 
A COMPLETE POWER PACKAGE 
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J states Wes Galt, 
for Circle G Logging Co., 
Corbell, California. 
“I am sure the new TD-25 can double the 
production of any similar-sized (clutch-steered 
crawler.) The International TD-25’s ability to 
steer without losing half its power (in ‘dead- 
track drag’) makes the big difference here— 
where our road construction consists of carv- 


ing mountainside trails with the blade point” 
“Circle G” does all road-building and yarding 
with their new “25”—logs 40 mbf redwood 
daily in coastal area north of Eureka, Calif. 








Notes and Observations 





Nomenclature at the Montreal International 
Botanical Congress 


No changes in the rules toward 
stabilization of scientific names of 
important economic plants were 
made by the Nomenclature Section 
of the Ninth International Botan- 
ical Congress at Montreal, Canada, 
August 16 to 19, 1959. 

The Nomenclature Section, with 
more than 200 plant taxonomists 
from many countries enrolled, met 
at McGill University on August 16 
to 19. I attended as the official 
delegate of the United States For- 
est Service Herbarium, Washing- 
ton, D. C. The main congress dur- 
ing August 19 to 29 had a registra- 
tion of about 2,500 plant scientists 
including many research foresters. 

The Nomenclature Section de- 
voted four days to considering 
about 300 proposals for amending 
the International Code of Botan- 
ical Nomenclature (1956) and 
which had been submitted since the 
Eighth International Botanical 
Congress at Paris in 1954. These 
proposals, made at least a year in 
advance, had published in 
Taxon, the official news bulletin of 
the International Association for 
Plant Taxonomy, and again in the 
Synopsis of Proposals by J. Lan- 
jouw (Regnum Vegetabile v. 14, 
84 p. 1959). A preliminary mail 
vote was taken by the individual 
members of the International As- 
sociation for Plant Taxonomy early 
in 1959 (Taxon 8 :133-138. 1959). 

Most proposals were minor, some 
involving only a few words or 
clarification of the text and exam- 
ples, and were referred to the Edi- 
torial Committee. Others concerned 
special groups of plants, such as 


been 


fungi, algae, fossil plants, and hy- 
brids and were considered first by 
the respective committees. Many 
were automatically rejected after 
having been defeated by a majority 
of 80 percent or more in the mail 
ballot. The result will be a new 
edition of the Code incorporating 
the editorial and other minor 
changes adopted. 

Stabilization of botanical nomen- 
clature was the most important 
subject considered by the Nomen- 
elature Section at Montreal (J. 
Lanjouw, Synopsis of Proposals, 
p. 5). At the Paris Congress in 
1954, two proposals toward stabil- 
ization were defeated by small mar- 
gins, but a resolution ‘‘that some- 
thing should be done’’ to solve the 
present problems of nomenclatural 
instability was carried by a con- 
siderable majority. A Special Com- 
mittee on Stabilization was selected 
to report at Montreal. 

J. S. L. Gilmour, director, Uni- 
versity Botanic Garden, Cam- 
bridge, England, and chairman of 
this committee, reported (Taxon 
8 :19-23. 1959) that a majority of 
the committee favored some mod- 
ification of the Code toward this 
end. At Montreal he stressed the 
vital importance of taking some 
step and for cooperation with oth- 
er users of plant names. 

After limited discussion, a reso- 
lution proposed on the floor by 
Albert C. Smith, director, Natural 
History Museum, U. 8S. National 
Museum, Washington, D. C., was 
passed, as follows: 

‘“‘The Section of Nomenclature 
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believes that meticulous mono- 
graphic and revisional studies of 
groups of plants, utilizing the prin- 
ciple of priority and its mcaiiica- 
tions as outlined in the 1956 edi- 
tion of the Code, offer the best 
means of achieving future stabil- 
ization of specific names.’’ 

The yote was 278 to 100, by bal- 
lot, each person present having 1 
personal vote and botanical insti- 
tutes with herbaria having 1 to 7 
votes according to the size of the 
staff. No vote was taken on the 
individual proposals about stabil- 
ization, though one for rejection 
of specific names (nomina specifica 
rejicienda) had received 91 per- 
sonal votes for and 112 against 
in the preliminary mail vote, 
slightly less than a majority. 

Then the following resolution 
drafted by a committee of three 
headed by J. Lanjouw, rapporteur 
general, was adopted : 


The Nomenclature Section of the 
IXth International Botanical Congress 
is aware of the inconveniences for a 
large number of users of plant names 
caused by changes in the nomenclature 
of a number of species which are im- 
portant economic plants, plants often 
used as text-book examples and plants 
that have been the subject of impor- 
tant scientifie work. This section is 
therefore willing to cooperate with all 
those interested in bringing about sta- 
bilisation of these plant names. In 
order that the section may ascertain 
the number and identity of the species 
involved all organisations and all per- 
sons are invited to send to the General 
Committee lists of plant names for 
which stabilisation seems important 
whether or not these names are now 
threatened. Each name appearing on 
these lists must be accompanied by a 
statement of the general importance 
of the species. The Committee will 
study those lists and report to the 
next International Botanical Congress, 
and will set up an organisation for 
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this purpose. The hope is expressed 
that all those concerned will give scien- 
tific and financial support for this im- 
portant and difficult task. 


The secretary of the General 
Committee, to whom lists of impor- 
tant economic plants should be 
sent, is Dr. F. A. Stafleu, Inter- 
national Bureau for Plant Taxon- 
omy and Nomenclature, 106 Lange 
Nieuwstraat, Utrecht, Netherlands. 


The next International Botan- 


ical Congress will be held in 1964 
in Europe at a city to be selected 


was appointed on the 
for Hybrids and shall 
to work with foresters 
geneticists on problems 


later. I 
Committee 
be pleased 
and forest 
of naming or designating hybrids. 

Thus, stabilization of scientific 
names will be considered again at 
the next congress. A sizable minor- 
ity of plant taxonomists and nu- 
merous Other plant scientists want 
constructive measures toward sta- 
bilization, 

Though monographie and revi- 
sional studies contribute toward 
stabilization of names, they often 
cause nomenclature, 
such as by reexamination of type 
specimens. Also, these studies are 
limited in scope, often to a single 
genus, and are not available for 
many groups containing important 


changes in 


economic plants. 

The invitation by the Nomencla- 
ture Section to all organizations 
and persons to send lists of plant 
names for which stabilization seems 
important, whether or uot these 
names are now threatened, should 
be accepted by plant scientists as a 
positive step, and those interested 
should cooperate. Many taxonom- 
ists fear that the list of names 
would become unduly large and 
would require much time in cheek- 
ing. However, past experience sug- 
gests the contrary. The response 
to a similar request by the Special 
Committee on Stabilization (Gil- 
mour, Taxon 3 :243-244. 1954) was 
negligible. Likewise, at the Sixth 
International Botanical Congress 
at Amsterdam in 1935, a motion 
was passed that an International 
Committee be appointed to draw 
up a list of names of economic 
plants according to the rules and 


that this list remain in use for a 
period of ten years (T. A. Sprague 
in Sirks, M. J. Zesde International 
Sotanisch Congress Proce. 1:343. 
1936). However, no list was pub- 
lished. 

One effect of the 
passed at Montreal may be to dis- 
courage or retard name changes 
of important economic plants. 
Workers in applied fields likely 
will prefer to retain the estab- 
lished names over any others that 
may be proposed by taxonomists, 
pending action at the next con- 
gress. However, there is a danger 
that prolonged delay might have 
the opposite effect of stabilization. 
Impatient workers in applied fields 
might set up their own lists of 
standard names of economic plants, 
perhaps for a particular country, 
while other names would be used 
by taxonomists and floras or in 
similar lists for a different coun- 
try. Recent name changes present 
a problem, and reversal of names 
partly adopted seems doubtful, es- 
pecially as action has been post- 


resolution 


poned again, and the new names 
will gradually become more fam- 
iliar. It is hoped that all concerned 
will cooperate patiently in con- 
formity with the International 
Code of Botanical Nomenclature. 

For the native and naturalized 
trees of the United States, I have 
responded to the invitation by 
sending to the General Committee 
the Forest Service Check List of 
Native and Naturalized Trees of 
the United States (Including Alas- 
ka) (U. S. Dept. Agric., Agric. 
Handbook 41, 472 p. 1953 ; inciden- 
tally, still for sale by Superintend- 
ent of Documents, U. S. Govern- 
ment Printing Office, Washington 
25, D. C., price $2.25). The Cheek 
List contains 865 species, includ- 
ing 78 naturalized, but only about 
one-fifth are important commer- 
cially. On pages 440-443, under 
**Commercial Names for Lumber,’’ 
are listed 153 species of economic 
importance for lumber. Also, in 
the Check List the asterisk (*) des- 
ignates 173 important forest tree 
species commercially useful for 
lumber or other products or note- 
worthy for other values. 
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Thus, the names of these 173 
species of important economic 
plants have been submitted to the 
General Committee as names for 
which stabilization would be de- 
sirable, though of less importance 
in some than others. 

Also, out of the 173 species, | 
have submitted to the General Com- 
mittee the following names of 7 
native tree species of economic im- 
portance to the United States for 
which stabilization seems impor- 
tant because other names (in pa- 
renthesis) also are in use. 

Acer saccharum Marsh. (A. sac- 
charophorum K. Koch) 

Betula lutea Michx. f. (B. alle- 
ghaniensis Britton) 

Nyssa aquatica L. (N. uniflora 
Wangenh. ) 

Pinus palustris Mill. (P. austra- 
lis Michx. f.) 

Pseudotsuga 
Britton (P. 
Franco) 


(Poir. ) 


[Mirb. ] 


taxifolia 
menziesu 


Quercus rubra L. (Q. borealis 
Michx. f.) 

Sequoia gigantea ( Lindl.) Deene. 
(S. wellingtonia Seem. ) 

All these 7 widely used names 
except Betula lutea and Pseudot- 
suga taxifolia were adopted in the 
1953 Check List. 

As in the past, the United States 
Forest Service with its dendrol- 
ogist and plant taxonomists will 
continue to cooperate with plant 
taxonomists and foresters toward 
uniform usage of scientific names. 
The Forest Service Check Lists 
have followed monographic and 
revisional studies. Names in the 
1953 edition were carefully verified 
and checked with the International 
Code of Botanical Nomenclature. 
Published at long intervals of more 
than twenty-five years, the Forest 
Service Check Lists have served 
to stabilize scientific names of trees 
for foresters, making any neces- 
sary changes in nomenclature to- 
gether at one time. At present no 
revision of the nomenclature is 
needed. 

Exvsert L. LIitrrue, Jr. 
Dendrologist, 

U. S. Forest Service, 
Washington, D. C. 





Timesavers for Installing Dendrometer Bands 


authors have devised two 
methods for making 
tree dendrometer 


The 
timesaving 
and installing 
bands. 

The first method requires essen- 
tially the equipment described by 
Liming,’ but field time is saved by 
making the bands in the office dur- 
ing off-seasons, and by omitting the 
scribing of a vernier scale on the 
band. The procedure involves pre- 
paring a supply of bands of stock 
lengths, with sleeve and primary 
scale. Lengths of 26, 32, 39, and 
46 inches will serve roughly for 
smaller than 6.5, 8.5, 10.5, 
and 12.5 inches d.b.h. respectively. 


trees 


Field work is then restricted to (1) 
trimming the band to specific 
length, (2) making the cutout on 
the overlap, (3) attaching the 
spring, and (4) marking the zero 
point on the overlap when the band 
is positioned on a tree. The vernier 
is carried as a separate scale. 
Figure 1 shows the equipment 
needed for an installation (except 
The template has 
that differ from 


for a spring 


several features 


dendrom 
Illus. 


Liming, F. G. Homemade 
eters Jour. Fore stry 


1957. 


the model Liming. 
These include separate plates for 
the scale and scale-vernier, instead 
of one plate which provides for 
both. Each plate is attached to a 
common base which can be mounted 
on a board; the separate plates are 
drawn up with one wingnut each, 
rather than two. Two steel dowels 
are used to line up each plate; they 


described by 


also position the tape while it is 
A dot code is pro- 
vided to two-, and 
three-inch the 
being made by inserting a punch 
into holes tapping lightly. 
Templates are available for direet 


being seribed. 
mark the one-, 
graduations, dots 
and 


reading of circumference in inches 
and tenths or in diameter equiva- 
lents. 

As shown in 
zero point need be marked on the 
When 


needed, a 


Figure 2, only the 


readings to 


vernier 


band-overlap. 
0.01 inch are 
scribed on a separate piece of tape 
may be lined up with the zero 
point of the band. 

An alternative method is to use 
a dendrometer band scale-stamp, 
devised by the senior author in 
cooperation with the Arkansas Die- 


easting Company, Harrison, Ark. 


ea eS eS ae ee ee ee ee 


f Ol 
C = il 


for hand-seribing 


tools needed 


template 


These are the 
bands. The 
The Case 
eutting of aluminum bands. 


Right 


Fig. 1. 

drometer 
features. 
for easy 


Fig. 2 


may then be read directly to the nearest tenth-inch. 


incorporates 
scissors has serrated blades and leverage 


den- 


several unique 


»—The zero point is scribed on the overlap and bands 


For read- 


ings to hundredths of an inch, a portable vernier strip may be 


laid on the zero point of the band. 


JOURNAL OF FORESTRY 


Fie. 3.—-With the dendrometer scale- 
stamp, one squeeze of the hand impresses 
the 3-inch scale and dot code on the 
aluminum band. 


The stamp (Fig. 3) is available on 
special order. It is graduated only 
in inches and tenths, not in d.b.h. 
equivalents. This instrument is 
more expensive than a template for 
hand-seribing but will save its cost 
when numerous bands are required. 
Metal strips with a hand-scribed 
vernier are supplied with the 
stamp, or a vernier template can 
be obtained. 
CLEMENT MESAVAGE 
and W. 8S. SMITH 
Southern Forest Experiment 
Station, Forest Service, 
Department of Agriculture, 
Harrison, Ark. 


U.S. 
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Aerial Foliage Sprays Fail to Eradicate 
Scrub Oaks on Florida Sandhills 


Establishment of pine planta- 
tions on the sandhills of northwest 
Florida necessitates almost com- 
plete removal of the brush and 
grass that compete for soil mois- 
ture on these dry sites. 

To test the effectiveness of chem- 
ical growth regulators in eradicat- 
ing this vegetation, the Marianna 
Research Center of the Southern 
Forest Experiment Station has 
screened a large number of formu- 
lations and combinations of chem- 
icals. In all cases the competitive 
plants were inadequately con- 
trolled, but a few phytocides have 
shown promise. 

Preliminary screening was by 
various methods of ground appli- 
cation, but in June of 1956 and 
1957 the phytocides were applied 
as sprays from a helicopter. The 
results reported here are chiefly 
from the 1957 test, which included 
the best of the chemicals applied 
the year before, plus some not pre- 
viously tried. 

Thirty-five treatments were in- 
stalled, with only the most promis- 
ing ones replicated, to give a total 
of 57 two-acre plots. Chemicals and 
formulations were : 


Growth 

regulator Form in which used 

Iso-octyl ester 

Iso-oetyl ester 

Propylene glycol butyl 
ether ester* 

Unknown® 

Propylene glycol butyl 
ether ester 

ACP-L-650* 

ACP-L-689 

ACP-L-685 

ACP-L-688 

Butyrac 118* 

ACP-M-103 

Sodium salt*® 


Rates of application ranged be- 
tween 0.5 and 3.0 pounds of acid 


"Woods, Frank W. Some effects of site 
preparation on soil moisture in sandhills 
of west Florida. Soil Sci. 85:148-155. 
1958. 

*Experimental material of Dow Chem- 
ical Company containing a special emul- 
sifying agent for mixing with oil, 

*Experimental material of Stull’s 
Chemicals, Incorporated. 

‘Experimental material of Amchem 
Products, Incorporated (formerly the 
American Chemical Paint Company). 


equivalent per acre in concentra- 
tions varying from 16.67 pounds of 
acid per hundred gallons (ahg) to 
100 pounds ahg. A total volume of 
3 gallons of diluted mixture per 
acre was maintained for most 
chemicals and concentrations, but 
2 of the 57 treatments required a 
volume of 5 gallons per acre. The 
helicopter, a Bell model 47 with 
front-mounted spray boom, flew at 
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tocides from these necrotic areas 
was inhibited, resulting in poorer 
kill. 

As a check on spray distribution 
from the helicopter, a red oil- 
soluble dye had been added to the 
formulations during the 1956 test. 
White cards placed at 5-foot inter- 
vals across the plots perpendicular 
to the flight lines showed spray cov- 
erage to be satisfactory and even 
except for 10 to 15 feet along the 
edges of the treated areas. In 1957, 
an untreated border strip of 50 
feet was maintained between each 


TABLE 1.—Cuier WeEEp SpEcIEsS ON StupY AREAS 





Species 


Proportion 
of total 


Stems 
per acre 





Turkey eck (Quercus laevis Walt.) - 


Sand post oak (Q. stellata var. margaretta (Ashe) Sarg.) 702 


Bluejack oak (Q. incana Bartr.) 


Saw-palmetto (Serenoa repens (Bartr. ) Small) . Derae lat 


Persimmon (Diospyros virginiana L. 
Others “ 


47.0 
17.8 
618 15.6 
515 13.0 
229 5.8 
32 8 
3,951 100.0 


1,855 








TABLE 2 -—THE Two Puytocipes Most Errective AGAINST SANDHILLS Scrus TREES 





Acid 


Phytocide per acre 


Concentration 
andecarrier All 


Percent kill by species’ 
Sand Blue- 
Turkey post jack Saw- 
oak oak oak palmetto 








Pounds 


2-(2,4,5-TP) propylene 
glycol butyl ether ester 3 


2-(2,4,5-TP) propylene 
glycol butyl ether ester 


2,4,5-T, iso-octy] ester 


Percent 


100 Ibs. ahg in 
non-phytotoxie 
oil and water 34 
100 Ibs. ahg in 
diesel oil and 
water 

100 Ibs. ahg in 
water 


19 13 42 


25 60 23 0 


25 21 32 31 18 





*Trees were not classified as killed unless tops were dead and basal sprouts were 


lacking. 


an altitude of 50 to 80 feet and at 
an approximate speed of 40 miles 
per hour. 

In most formulations water was 
the carrier, but diesel oil, Solvosol 
35, and a non-phytotoxie horticul- 
tural oil were included in some 
treatments as aqueous suspensions 
and in some instances at full 
strength. The decision to rely on 
water was based on results from the 
1956 tests, in which many oak 
leaves exhibited a partial but rapid 
spotty necrosis when diesel oil con- 
stituted part of the diluent. It is 
probable that translocation of phy- 


*Experimental material of E. I. duPont 
de Nemours & Company. 


2-acre plot, and data were taken 
only on vegetation at least 30 feet 
inside the boundaries of treated 
areas on an 8-foot swath running 
diagonally across the plots. Rela- 
tive abundance of the species tallied 
is shown in Table 1. 
Effectiveness of the phytocides 
was measured two growing seasons 
after application. As Table 2 indi- 
cates, the best control of turkey 
oak and saw-palmetto, as well as 
the best over-all control, was 
achieved with the propylene glycol 
butyl ether ester of 2-(2,4,5-TP) 
at three pounds acid equivalent per 
acre in a non-phytotoxic oil-water 
carrier. The same phytocide, but 
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in a diluent of diesel oil and water, 
produced the greatest mortality in 
sand post oak. Bluejack oak was 
controlled best by the iso-octy] ester 
of 2.4,5-T in water at three pounds 
acid equivalent per acre. 

These performances were rela- 
tive. Not even the best phytocide 
controlled the scrub trees to the ex- 
tent required for successful pine es- 
tablishment and growth. Further- 
were little affected 


more, grasses 


B® 


Bushel Baskets Make Low 
Cost Seed and Litter Traps 

A dual-purpose trap was devel- 
oped by the Station staff in Mis- 
souri for collecting seed and litter 
in field studies. These traps, made 
baskets, are cheap, 
maintain, and 


from bushel 
easy to 
sturdy 
livestock damage. 


install and 


enough. to resist possible 


Materials 


Materials needed for each trap 
are: 

Bushel basket (wooden or woven 
bottom, depending on type of sup- 
port used ) 

Square yard of unbleached mus- 


lin 


1.—The basket is fastened to one of two types of supports: « 


by any phytocide application, and 
grass is often more detrimental to 
pine survival on these dry sites 
than are the serub trees. Use of 
phytocides for sandhills site prep- 
aration therefore cannot be recom- 
mended at this time. 


Erwin B. DUMBROFF 

Southern Forest Experiment 
Station, Forest Service, 

U. 8. Department of Agriculture, 
New Orleans, La. 


Wire staples, 5<-inches long 

Circular piece of 1l-inch mesh, 
30 gauge chicken wire, 17 inches in 
diameter 

2-foot treated post, 3-inch lag 
screw, and a 11-inch flat washer, 
or 2 3-foot wooden stakes or cull 
barrel-stave blanks 

All this costs less than a dollar. 


Installation 
The supports for the trap are 
usually installed first. Either of 
two methods of supporting the trap 
One way is to drive 
about 3 


may be used. 


a 2-foot, creosoted post 
inches in diameter into the ground 
to about half its length. Then 
fasten the basket to the top of the 


post with a 3-inch lag screw (Fig. 
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1A). A 1%-ineh flat washer pre- 
vents the head of the screw from 
drawing through the bottom of the 
basket. Wooden-bottom baskets are 
required for this method. 

The other method is to drive two 
stakes or cull barrel-stave blanks 
about 3 inches wide and at least 3 
feet long into the ground on op- 
posite sides of the basket parallel 
to the basket sides. Then slip the 
basket handles over the ends of the 
stakes and push the basket down 
until it fits snugly between the 
stakes (Fig. JB). Both woven-bot- 
tom and wooden-bottom baskets are 
suitable for this method. 

After the baskets are 
to the supports, fit a square yard 
of muslin into the top of the basket 
so that the sag is about 4 inches 
above the bottom of the basket. 
Gather and staple the liner edge 
all the way around the hasket rim 
on the outside (Fig. 2A). 

Fit the cireular piece of chicken 
wire into the top of the basket 
about 3 inches below the rim (Fig. 
2B). This prevents 


fastened 


wire sereen 


pilfering of seed by rodents and 


birds. The 3-inch recess prevents 
the litter from blowing out of the 
basket. For litter collections only, 
the sereen is not needed. 


Discussion 
The relative ease of installation 
is one of the definite advantages 
of this trap. Two men ean install 
a trap in 3 to 5 minutes. Prepara- 
eutting the wire 


tory work of 


A, a single-treated post, or B, two wooden stakes, 
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Fig. 2. 


After fastening the basket to the supports, the liner is fitted into the basket and stapled to the outside of 


the basket rim (A) and the trap is completed by inserting the wire screen to prevent loss of seed to birds and 


rodents (B). 


screen and the muslin involves an 
additional 2 to 4 minutes per trap. 

The bushel basket seed-and-litter 
trap requires very little mainte- 
nance. Baskets kept in the field all 
year around for more than 5 years 
Missouri Ozarks are still 
serviceable. The muslin liner will 
last about 3 years before replace- 
ment is necessary. The basket and 
muslin liner might last longer if 
treated with one of the many pre- 
chemicals commercially 
available. To avoid or delay liner 
replacement, it may be practical 


in the 


servative 


Cull or Defect? 


Many of us are guilty at times 
of using loose terminology and not 
saying exactly what we mean. It is 
more commonly done in conversa- 
tion, but sometimes it creeps into 
our writing. Two terms that are 
often incorrectly used interchange- 
ably are defect and cull. They are 
defined in Forestry Terminology! 
as follows: 

Defect: Any irregularity or im- 
perfection in a tree, log, piece 
product, or lumber that reduces 
the volume of sound wood or low- 
ers the durability, strength, or util- 
ity value. 

Cull: A tree or log of merchant- 


*Forestry Terminology. Society of 
American Foresters, Washington, D. C. 
1958. 


fine-mesh, 
screening material. This costs more 
than muslin, but a few test traps 
with this lining material indicate 
that the greater cost may be justi- 
fied because of longer service. The 


to use woven-plastic 


wire screen and the treated post 
will last for many years. 

Traps of this type are being suc- 
cessfully used in collecting pine 
seed and litter and acorns and oak 
litter. Most pine seed, acorns, and 
pine litter sift through the wire 
screen; most hardwood litter stays 
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able size rendered unmerchantable 
because of poor form, limbyness, 
rot, or other defect. 

Thus, by definition, cull results 
from a defect or an accumulation 
of defects that cause unmerchant- 
ability. However, trees, logs, piece 
products, and lumber containing 
defects are not cull material unless 
the defect is inadmissible, accord- 
ing to specifications, in the product. 

It is practically impossible to 
find a tree without defects. Yet 
there are many trees having de- 
fects that do not preclude manu- 
facture into the highest value prod- 
ucts. In some cases, however, a sin- 
gle defect can limit merchantabil- 
ity in itself; e.g., shake in veneer 
logs, worm holes in stave bolts, and 
rot in tie bolts. Material contain- 
ing these defects is cull for those 
produets. 


on top. Seed and litter are easily 

collected by removing the wire 

sereen, shaking the material to the 

bottom of the liner, scooping it out, 

and placing it in a suitable con- 
tainer. 

Rosert E. PHARES 

and NELson F. Rogers 

Central States Forest Expt. Sta., 

U. S. Forest Service, 

Columbia (Mo.) Research Center, 

maintained in cooperation with 

the University of Missouri, 

Agric. Expt. Sta., Columbia 


Furthermore, wood material may 
be cull for some products but ac- 
ceptable for others. Thus, cull ve- 
neer logs may be acceptable saw- 
logs, cull structural timber logs 
may be acceptable for sawing into 
factory grade lumber, and cull 
factory grade sawlogs may be sat- 
isfactory for several bulk wood 
uses. 

The term ‘‘defect’’ can be con- 
fusing if the user does not specify 
whether he is speaking of scaling 
defect or grading defect. The form- 
er is that for which a sealing de- 
duction is made and thus affects 
the net volume of the product. 
Grading or quality defects (as well 
as the log dimensions) determine 
log grade and the acceptability of 
the tree or log for a specific use, 
but do not affect log scale. 

To say a tree is defective is not 
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accurate unless the product for 
which it is defective is named. The 
term ‘‘cull sawtimber stand’’ 
should imply that the stand is of 
sawtimber size but not merchant- 
able for sawtimber because of de- 
fect. However, such a stand may 
be merchantable for other prod- 


uets. There can be no such thing 


as a ‘‘eull tree’’ except when a 
tree has no present or foreseeable 
value for any commercial product. 


Ropert W. MERZ 

Central States Forest 
Experiment Station, 
Carbondale Research Center, 
Forest Service, 

U. 8S. Department of Agriculture 
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Converting Upland Hardwoods by Planting Pine in 
Scattered Clearcut Patches 


A study was initiated in the 
Duke Forest in Durham County, 
N. C., to aid in determining the 
minimum area for lob- 
lolly pine seedlings to survive and 
satisfactory growth, in 
throughout a 


necessary 


maintain 
scattered patches 
white oak-black oak-red oak stand.? 
Patches of the type described here 
eould form nuclei for pine regen- 
eration for the replacement of 
slow-growing or poor quality hard- 
woods. 

Hardwoods in the study area in- 
eluded hickory (Carya spp.), white 
oak (Quercus alba L.), southern 
red oak (Quercus falcata Michx.), 
black oak (Quercus velutina Lam.), 
black gum (Nyssa sylvatica 
Marsh.), red maple (Acer rubrum 
L.), yellow-poplar (Liriodendron 
tulipfera L.), and dogwood (Cor- 
nus florida L..). The area has very 
gently rolling topography with 
good surface drainage. The soils 
are sandy loams derived from 
Triassic sandstone with a soil site 

loblolly pine (Pinus 
ranging from 65 to 85 


for 


L.) 


index 
taeda 
feet. 

Circular patches were established 
with buffer zones. The patches 
were of three sizes: half-, quarter-, 
and eighth-acre, with radii of 83.3, 


58.8, and 41.7 feet, respectively. 


‘Professor Kenneth L. Carvell, Divi 
sion of Forestry, West Virginia Univer- 
sity, assisted materially in the early 
years’ work on the project while a part- 
time assistant in the Duke School of 
Forestry and offered helpful suggestions 
on the manuscript. 


All merchantable hardwoods were 
eut from the patches and the re- 
maining trees over 3.5 inches d.b.h. 
were frilled and poisoned with a 
solution of two pounds of ammate 
per gallon of water. All other 
stems were cut and removed from 
the patches. The stumps of all cut 
trees, deemed likely to sprout, were 
treated with ammate. 

Graded 1+0? loblolly pine seed- 

lings were planted at 6-foot inter- 
vals in concentric circles, spaced 
six feet apart. One half-acre patch, 
quarter-acre patches, and 
eighth-acre patches were 
planted in the spring of 1952. 
Three additional eighth-acre 
patches were planted in the spring 
of 1954. The average number of 
circles and pine seedlings planted 
on the patches is shown in Table 1. 
The planted patches were cleaned 
as needed during the 1952-1958 
period, all at least once and some 
twice. 


two 
three 


*Based on suggested usage; see Jour. 
Forestry 57:45. 1959. 
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In the autumn of 1958, the con- 
dition of the patches was variable, 
with the larger ones (half- and 
quarter-acre) showing a definite 
tendency to be in better condition. 
Briars, vines, and undesirable hard- 
wood species occurred on all the 
plots. Their detrimental effects 
were negligible on the larger patches 
as the seedlings were able to de- 
velop and compete more success- 
fully with the undesirable vegeta- 
tion. 

The height growth of the planted 
pines averaged at least two feet 
per year in the centers of all the 
patches. However, the favorable 
growth rate on the two smallest 
patches was restricted to an area 
within a radius of 14 to 20 feet of 
the patch centers. The effect of 
competition from trees and shrubs 
along the margins retarded height 
growth of pines in the outer three 
rows in all the patches, and the 
pines frequently leaned toward the 
patch centers. The average areas 
of reduced growth were 0.15, 0.14, 
and 0.09 acre, respectively for the 
half-, quarter-, and eighth-acre 
patches. Except for the outer three 
rows, good height growth occurred 
throughout the half-acre patch 
(Fig. 1). 

Survival of seedlings and stock- 
ing in patches was generally good. 
However, poor stocking resulted 
where undesirable species gained 
dominance before the pine could 
develop, mainly on the eighth- and 
quarter-acre patches (Table 1). 

To determine whether there was 
a tendency for better height growth 
on the north side of the patches 
because of the greater amount of 
direct light reaching the seedlings, 
trees were measured separately in 


TABLE 1.—SEEDLINGS PLANTED AND SuRVIVAL BY SizF or PatTcH 


Patch size 


Number of circles planted 
Number of trees planted per pateh 
Number of trees planted per acre 


Number of surviving trees per patch (1958) 


Number of trees per acre (1958) 


Percentage survival (1958) 


Half-acre 





Quarter-acre Eighth-aere 
12 9 6 
473 270 125 
946 1,080 1,000 
454 189 109 
908 756 872 


87.2 


96.0 70.0' 





*The comparatively low survival in the quarter-acre patches is the result of two 
areas being inadequately stocked with pine, beeause they had been taken over by 


undesirable vegetation. 
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Fic. 1.—Mean annual height growth in relation to distance from patch centers to 


patch margins. 


the four cardinal directions radial- 
ly from the patch centers. No rela- 
tionship was found between car- 
dinal position and either survival 
or height growth. 

This method of partial stand 
conversion may have application 
in the conversion of oak and oak- 
hickory stands to pine or in regen- 
erating pine stands on a farm 
woodland scale. Such a practice 
could fit into time schedules of 
working landowners and could be 
useful in filling needs for part time 
work in off seasons. Areas or 
patches of a minimum size of one- 
half acre are recommended. With- 
in circular half-acre or larger 
patches, the effects of a surround- 
ing hardwood stand appear to be 
negligible in a 14-foot strip inside 
the perimeter of the patch. Except 
within this strip, both survival and 
height growth of the planted lob- 
lolly were good. 

In clearing patches, immediate 
chemical treatment of cut stumps 
and remaining small undesirables 
is necessary. If hardwood invasion 
is rapid, it may be necessary to fol- 
low with a mechanical cleaning of 
undesirable species within two or 
three years after planting to re- 
lease the pines. 

This method would be more ef- 
fective on poorer sites where pine 
seedlings can work up through the 
more open overstory of less aggres- 


sive hardwoods. Necessary clean- 
ings would be considerably reduced 
because of the slower growth of 
hardwoods and the availability of 
better chemical formulations and 
methods of application. By apply- 
ing previously established data on 
seed dispersal from a mature, fully 
stocked loblolly pine stand in the 
Duke Forest,? the minimum num- 
ber of mechanically spaced patches 
necessary to obtain natural repro- 
duction of pine on the area sur- 
rounding the planted patches was 
calculated. It was determined that 
a half-acre cireular patch of ma- 
ture pine could supply adequate 
seed for regeneration of 1.33 acres 
of surrounding land. This means 
that 5 to 6 such patches would be 
needed to supply seed for a 10-acre 
area. This method might appeal to 
owners who would prefer to obtain 
complete stand conversion over a 
longer period and at a lower initial 
cost than to clear cut and plant all 
of a stand area at one time. 
M. L. McCormack 
and C. F. Korsttan 
Respectively forest assistant 
and professor emeritus of 
silviculture, Duke University, 
Durham, N. C. 


*Pomeroy, K. P., and C. F. Korstian. 
Further results on loblolly pine seed pro- 


duction and dispersal. Jour. Forestry 


47:968-970. 1949. 


An Introduction To 
The American Society of 
Photogrammetry 


Photogrammetry is defined as 
the science of obtaining reliable 
measurements of objects from their 
photographic images. In terms of 
manpower and _ instrumentation, 
the principal uses of aerial photo- 
grammetry have been in compiling 
topographic and planimetric maps. 
However, recent years have seen 
this expanding technology become 
an important tool of foresters, 
game managers, soil scientists, 
highway engineers, geologists, and 
others. Paralleling this advance has 
been the growth of the American 
Society of Photogrammetry. 
Founded in 1934, the Society now 
has 3,500 members in the United 
States and foreign countries. 
About 150 to 200 of these are pro- 
fessional foresters. 

Unlike many other scientific or- 
ganizations, the American Society 
of Photogrammetry is not com- 
prised of members from one or 
two technical disciplines. Instead 
of viewing photogrammetry as a 
strict profession in itself, the so- 
ciety attempts to encourage inter- 
est among all professional groups. 
As a result, the only quality com- 
mon to all its members is an en- 
gaging interest in terrestrial or 
aerial photography. 

The diversified pattern of society 
interest is reflected in the format 
and coverage of the official journal, 
Photogrammetric Engineering, is- 
sued 5 times each year. Recent ar- 
ticles have run the gamut from 
‘*Precision Photogrammetry in 
Missile Testing,’’ to ‘‘Measure- 
ment of Migrating Salmon by 
Paired Underwater Cameras.’’ Ar- 
ticles on forestry applications of 
aerial photography also appear 
regularly. Each year the society 
holds a national technical meeting 
in Washington, D. C., in conjune- 
tion with the American Congress 
on Surveying and Mapping. Well- 
planned exhibits of photographic 
and photogrammetric equipment 
are among the principal attrac- 
tions at these meetings. 

Foresters are not only eligible 
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for membership in the Society— 
they are invited to become active 
participants. aims and 
functions do not conflict with those 
of other professional groups but 


Society 


serve rather as a complement to 
them. Interested persons may ad- 


dress the Secretary-Treasurer, 

1515 Massachusetts Ave., N. W., 

Washington 5, D. C., for additional 
details. 

GENE AVERY 

Deputy Membership Chairman, 

A.S.P., Asheville, N. C. 
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Translocation of Silvicides Through Root Grafts’ 


With the increasing use of silvi- 
cides, and the potential use of sys- 
temic insecticides, in forest man- 
agement, a need for better under- 
standing of the occurrence and 
function of natural root grafts has 
arisen. During a recent study of 
root grafting in eastern white pine 
(Pinus L.) (1), a stand 
was observed which illustrates the 
need for basic research in this area. 

On August 31, 1956, a 30-year 
old plantation of white pine on the 
Massabesic Experimental Forest in 


strobus 


‘This work was supported by National 
Science Foundation Grant 3222, and 
Atomic Energy Commission Contract at 
(30-1 )-2037. 


Maine was chemically 
thinned. A tablespoon of ecrystal- 
line ammonium sulfamate (am- 
mate) was placed in each of 1 or 2 
ax-cuts approximately 2 feet high 
on trees marked for removal. With- 
in 2 weeks poisoning symptoms 
were noted, and, ultimately, all 
treated trees and many untreated 
trees died. In July of 1958 the au- 
thors visited the stand to study 
the nature and extent of the dam- 


southern 


° 
age.“ 


"The authors are grateful to T. W. 


McConkey, of the Northeastern Forest 
Experiment Station, for bringing the 
stand to their attention and facilitating 
its study. 


Fic. 1.—Partially exposed root systems showing 6 grafts between the poisoned tree, 
on the left, and the untreated but dead tree, on the right. 
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The stand was sampled with five 
32.5  32.5-foot quadrats, approxi- 
mately 18 percent of the total stand 
area. The d.b.h. of each poisoned 
tree, and each living, injured, or 
dead untreated tree was recorded, 
as was the distance from each un- 
treated tree to its nearest neighbor. 
Trees known to have been dead 
prior to the treatment were not re- 
corded. 

The soil was examined by means 
of two pits and several auger holes. 
Mechanical analyses of samples 
from the major horizons indicated 
a sandy loam topsoil grading, at a 
depth of approximately 3 feet, into 
a layer of gravel. Estimated drain- 
age varied from excessive, atop a 
small knoll, to moderate, at the 
base of the 6 percent southeast fac- 
ing slope. The stand was planted 
on a 6 X 6-foot spacing, with some 
interspersed volunteers, and the 


Fig. 2.—Brown streak in the outermost 
sapwood resulting from ammate poison- 
ing. 





May 1960 
average d.b.h. of living trees was 
6.5 inches. 

Of 151 trees found on the plots, 
71 had been poisoned, and 80 had 
received no poison. Of the untreat- 
ed trees, 33 were dead, 1 was in- 
jured, and 46 apparently 
healthy. Thus, 2 years after poison- 
ing, 43 of the untreated 
trees were dead or injured. 

Excavation of several root sys- 
tems indicated that death or in- 
jury had been caused by poison 
translocated through natural 
‘*backflash.’’ 
tree 


were 


percent 


root 
grafts, so-called 

One dead untreated 
found to be grafted to a poisoned 
each 1 


was 


through two grafts, 
inch in diameter, 
was united with a poisoned tree 
by six grafts ranging from 1 to 2 
inches in diameter (Fig. 1). Re- 
moval of a 6-inch strip of bark 
from the injured untreated 
tree revealed a dark brown streak, 
typical of poisoning, in 
the outermost ring of sapwood 
(Fig. 2). Resin flowed freely from 
the surrounding but not 
from the discolored streak, indicat- 
ing that the epithelial cells of the 
resin ducts had been killed. Trac- 
ing the streak downward, it was 
found to move inward to deeper 
sapwood at a branch whorl about 
3 feet above the ground. Below 
the whorl, the streak, visible only 
as a faint discoloration in the in- 
ner 9 rings of sapwood, was traced 
to a major root. A branch of this 
major root, 0.6 inch in diameter, 
was grafted to a large root of a 


tree 
while a second 


one 


ammate 


tissue, 


poisoned tree 7.5 feet away. Al- 
though the branch root was dead, 
the newest wood of the main root 
was alive, suggesting that the am- 
mate had moved through the deep- 
er sapwood as it had in the lower 
trunk. 

Other workers have _ reported 
backflash. Cook and Welch’ re- 
port instances in New York in 
which plantations of red or white 
pine, thinned with sodium arsenite, 
showed losses up to 20 percent of 
the residual stand. In a 22-year old 
red pine plantation, thinned with 
Atlas ‘‘C,’’ they observed back- 
flash damage to 25 trees. Another 
report, made available by the Ver- 
mont Department of Forests and 
Parks,’ indicates that 21 trees in 
a 0.5-acre stand of red pine, thinned 
with arsenite, were noticeably dam- 
aged by backflash. 

In the light of the present re- 
port, thinning white pine stands 
with might be expected 
to result in serious backflash dam- 


silvicides 


age, particularly since intraspecific 
root grafting in this species is com- 
mon.” In a _ general statement 
involving several species, however, 


*Cook, D. B., and D. 8. Welch. Back- 
flash damage to residual stands incident 
to chemi-peeling. Jour. Forestry 55:265- 
267. 1957. 

‘Personal communication. 


"Bormann, F. H., and B. F. Graham, 
Jr. The oceurrence of natural root graft- 
ing in eastern white pine, Pinus strobus 
L., and its ecological implications. Ecol- 
ogy 40:697-691. 1959. 
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Rushmore,® maintains that back- 
flash damage is negligible. If Rush- 
more’s observations have included 
white pine, it would appear that 
intraspecific root grafts in pine 
translocate poisons only under par- 
ticular circumstances. 

The obvious general areas in 
which further research seems war- 
ranted are: Specific responses to 
various types of silvicides, size of 
dose, and time and method of ap- 
plication. In addition, however, a 
study of internal and external en- 
vironmental conditions governing 
transport through root grafts would 
seem prerequisite to the extensive 
selective use of silvicides in white 
pine management. 


Summary 

An instance is reported in which 
43 percent of the untreated trees, 
in a 30-year old white pine planta- 
tion, were killed as a result of 
backflash following a thinning with 
ammonium sulfamate. Two other 
reports of similar occurrences with 
less serious results are cited. It is 
suggested that study of factors 
controlling translocation through 
root grafts seems prerequisite to 

efficient use of silvicides. 
F. H. BorMANN 
Botany Department, 
Dartmouth College, Hanover, N.H. 
and B. F. GraHaAm, JR. 
Biology Department, 
Grinnell College, Grinnell, Iowa 


*Rushmore, F. M. Sodium arsenite in 


stand-im- 
Forestry 


effective 
Jour. 


ax cuts: an 
technique. 
1958. 


spaced 
provement 
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Points of View 





Title Terminology in 
Forestry Positions 


Foresters have long been con- 
cerned about inadequate public 
recognition of their profession. It 
seems to this observer that one 
method of gaining increased recog- 
nition would simply be for for- 
esters to include their professional 
title, their official 
title. 

Foresters seem to have a ten- 
dency to refer to themselves as be- 
ing just about everything but for- 
Titles such as forest man- 
woodland conservationist, 
woodlands superintendent,  silvi- 
eulturist, forest ranger, forestry 
consultant, and dozens of others, 
appear constantly in newspapers, 
magazines, technical publications, 
television, and other publicity 
media. Is it any wonder that ade- 
quate public our 
profession is not forthcoming? The 
publie is confused by this multi- 
plicity of titles and does not under- 
stand that in persons 
holding these titles are professional 


**forester,’’ in 


esters. 


ager, 


recognition of 


most cases 
foresters. 

I wonder how much better our 
profession would be recognized if 
all foresters used the word ‘‘for- 
ester’’ in their official titles. Pro- 
fessional foresters are performing 


a tremendous service to the public 
that is not being adequately rec- 
ognized simply because the public 
has no way of knowing that for- 
esters are responsible for this serv- 
ice. We are masquerading under 
too many titles. 

A forester should do all he can 
to have the professional title of 
forester included in his official title. 
Modifying abjectives may be nec- 
essary and desirable. Such titles 
as state forester, district forester, 
industrial forester, watershed for- 
ester, and the like are excellent. 
They not only better define the 
exact function of the forester, but 
they help the public to better un- 
derstand the wide scope of forestry 
programs. 

The excellent work being carried 
on by foresters in the U. S. Forest 
Service is constantly in the public 
eye. It is unfortunate for the pro- 
fession that the accomplishments 
of these men are not credited to 
but rather to ‘‘forest 
rangers.’’ In other organizations, 
subprofessional and nonprofession- 
al employees carry the ranger title 
and profit more from Forest Serv- 
ice publicity efforts than profes- 
sional foresters in the same organ- 
ization. Would it not be possible 
for the Forest Service, for exam- 
ple, to have a district forester 


foresters, 


rather than a district forest ranger 
in charge of a ranger station? This 
change would not even necessitate 
the removal of a single ranger 
station sign. The effect on nation- 
wide public recognition of forest- 
ers and the practice of forestry 
would be favorable. I even expect 
that the registration and licensing 
of foresters would meet less opposi- 
tion and proceed faster because 
the public would more fully under- 
stand our contribution to their 
welfare. 

There is no intention here to 
single out the Forest Service on 
this matter. This is only done to 
point out the scope of the prob- 
lem. It is recognized that the 
changing of a title cannot always 
be easily accomplished. Tradition 
and other factors may even pre- 
elude such a change. 

Many other foresters, including 
myself, are laboring under poor 
titles which bring no credit to our 
chosen profession. Let us do all we 
ean to make sure the public recog- 
nizes us as foresters. It may take 
many years to accomplish much of 
a change in title terminolgy, but 
this would certainly be a simple 
way of bringing more recognition 
to professional foresters. 

THurRE W. BLOMQUIST 
Oshkosh, Wis. 
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Fundamentals of Forestry Eco- 
nomics 
By William A. Duerr. 579 pp. 
Illus. McGraw-Hill Book 
pany, New York. 
$9.50. 


Com- 


Ine., 1960. 


Forest economics is not an easy 
subject to teach to undergraduate 
forestry students, but whatever the 
difficulties may be, they can no 
longer be ascribed to inadequate 
textbooks. Publication of Profes- 
sor Duerr’s book follows close on 
the heels of Albert Worrell’s Eco- 
nomics of American Forestry. 

A reviewer is tempted to com- 
pare these two books. Both are 
professional works and up-to-date ; 
they cover the same general field ; 
and presumably, they aim at the 
same audience. Professors of for- 
est economics may be hard put in 
deciding which to adopt for class- 
room This won't 
throw much light on the issue other 
than to point out that Worrell’s 
text is easier for beginning stu- 
dents to grasp, but that Duerr’s 
text is more inelusive in subject 
its 


use. reviewer 


matter and more advanced in 
treatment. 

Professor Duerr’s book has been 
in process a long time. For seyeral 
years manuscript has been 
available to a number of forestry 
schools as a highly polished text 
in processed form. But Professor 
Duerr is not one to rush into print. 
He has labored over his manu- 
script, polishing and refining at 
length. The result is a fine book, 
the carefully written product of a 
highly trained mind and skilled 
hand. Professor Duerr has not 
only written authoritatively about 


his 


a multitude of subjects which come 
under the heading of forestry eco- 
nomics; he has tied them together 
into a unified whole. A wide ac- 
quaintanece with technical litera- 
ture lies behind the treatment of 
individual subjects, but of more 
importance, the author offers an 
abundance of his own research and 
original thinking. In the latter 
respect, he has gone far beyond 
the achievement of most textbook 
writers. 

The 33 chapters that make up 
Fundamentals of Forestry Eco- 
nomics are grouped into five parts: 
(1) introduction; (2) production 
firms and their supply; (3) de- 
mand and its meeting with supply ; 
(4) institutions of the forest econ- 
omy; and (5) the forest economy 
at large. 

Part I outlines briefly the char- 
acteristics the 
forest economy and relationships 
between society and the individual 
which affect the economy. 
art II, comprising twelve chap- 
ters, is concerned with the econom- 


and resources of 


forest 


ic principles governing the behav- 
ior of individual producing firms 
—their use of the agents of produc- 
tion and their supply responses to 
the influence of price and cost. 
Part IIT, made up of seven chap- 
ters, includes a discussion of de- 
mand, the meeting of supply and 
demand in the market, and mar- 
keting. Part IV, with five chap- 
ters, is pointed toward institutions 
affecting forest economic activity ; 
eenters of influence in business, 
labor, and government; and tenure, 
taxation, credit and insurance. 
Part V, comprising five chapters, 


includes a broad discussion of the 
forest economy of the world and 
probes into the problems of plan- 
ning public forestry programs. 
The author attempts, through 
such devices as the suggestion of 
questions to his readers and the 
occasion adoption of conversational 
language, to convey the notion that 
his book has been written at an 
elementary level. But FPundamen- 
tals of Forestry Economics is much 
more than a beginner’s textbook. 
Much of the material included ean 
be termed, at the minimum, as in- 
termediate level economics. The 
depth of treatment will prove very 
useful to practicing foresters and 
even to trained forest economists, 
but this source of strength in the 
book may prove to be a problem to 
forestry students whose previous 
exposure to general economics has 
been limited to one or two courses. 
With only the above mild reser- 
vation in mind, this reviewer rec- 
ommends Professor Duerr’s book 
unqualifiedly as a college text or 
as a source of stimulation and in- 
sight to practicing foresters. This 
reviewer has been impressed by 
the comprehensiveness of Funda- 
mentals of Forestry Economics, 
the generally excellent balance 
achieved among the diverse topics 
treated, the good writing, and the 
sustained high level of technical 
competence in relating economic 
theory to forestry. Professor Duerr 
deserves high praise for his achieve- 
ment in: adding an outstanding 
volume to technical forestry litera- 
ture. 
Lee M. JAMES 
Michigan State University, 
East Lansing 
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The Wild Mammals of Missouri 


By Charles and Elizabeth 
Sehwartz. 341 pp. Illus. Univer- 
sity of Missouri Press and Mis- 
souri Conservation Commission. 
Available from University of 
Missouri Press, Columbia. 1959. 
$5.95. 


Charles and Elizabeth Schwartz 
are a wife team of 
zoologists with a nationwide repu- 


husband and 


tation as scientists, writers, illus- 
trators, and photographers of wild- 
life. They have together produced 
many articles in both technical and 
popular journals, books, 
and award-winning movies 
as ‘‘Bobwhite Through the Year”’ 
and ‘‘A Way of Life.’’ These re- 
ceived, respectively, a gold medal 
for 1953 at the International 
Sports Film Festival in Rome and 
a blue ribbon at the American Film 
Festival in 1959. 

The Wild Mammals of Missouri 
is no exception as a sample of the 
ability of the Schwartzes to pro- 


several 
such 


duce work of interest for laymen 
and of value for the scientist. 
Sixty-two species of wild mammals 
established in Missouri are pre- 
text and artistic illus- 
Species are divided into 
orders, with a key to identification 


sented by 
tration. 


of species within each. Species de- 
scription, distribution, habitat, im- 
portance, management, and control 
are discussed. There are extensive 
bibliographical reference lists and 
400 illustrations. In addition to the 
foregoing, 5 species which formerly 
occurred in the state are briefly 
discussed as are 13 species whose 
natural ranges are so close to the 
that 
may be observed. 

The geographical 
location of Missouri and the fact 
that the geologic history of much 
of its area has permitted one of the 


state occasional specimens 


centralized 


continent’s most ecologically com- 
plex  plant-animal associations 
make this book of more than state 
or even regional significance. Its 
high quality of presentation, scien- 
tific reliability, and popular appeal 
should do even more to assure its 
wide use by layman and scientist. 

Artuur B. MEYER 


Growth and Yields of Natural 
Stands of the Southern Pines 


By F. X. Schumacher and T. 8. 
Coile. 97 pp. and appendix. Illus. 
T. S. Coile, Inc., Durham, N. C. 
1960. No price indicated. 


JOURNAL readers over the past 
35 years have had many samples 
of the ingenious thinking and 
concise writing of Sehumacher 
and Coile, separately and together. 
This small book is another impor- 
tant contribution to the literature 
of forest measurements. It should 
be particularly important to the 
managers of southern pine forests. 
It should also be of great interest 
to those who teach and study for- 
est mensuration. 

The authors first present yield 
tables for well stocked stands of 
the six major southern pines (lob- 
lolly, slash, longleaf, shortleaf, 
pond, and sand) that are note- 
worthy for their compactness. 
These are followed by a section 
on the calculation of future yields 
of even aged stands. This section 
depends heavily on the 67 charts 
which comprise a large part of the 
book. A separate series of charts 
is given for each of the six species 
and stand development in 
terms of height of dominant stand, 
basal area, and numbers of trees 
per acre by site index classes. Both 
basal area and number of trees are 
related to basal area at age 20 to 
adjust for varying degrees of site 


show 


utilization. 

To obtain volume, use is made 
of charts (also presented as tables 
in the appendix) that show aver- 
age volumes in cubic feet per tree 
in relation to stand diameter and 
height. Volume in cords and board 
feet is estimated from correspond- 
ing ratios read from charts. 

The appendix contains, in addi- 
tion to the volume tables, the basis 
for the yield tables and the de- 
velopment charts. Their discussion 
of ‘‘stocking percentage’’ is of par- 
ticular interest; it is defined as 
‘« . . the percentage ratio of cal- 
culated ground area to actual 
ground area .”’ Stocking per- 
centage of a well stocked stand is 


100 whieh indicates there are 


JOURNAL OF FORESTRY 


enough trees, and not too many, to 
completely utilize the site. This 
differs from the older concept of 
‘normal stocking’’ being, as they 
point out, ‘‘. . . a property of its 
basic data.’’ An optimum basal 
area for a particular combination 
of stand height and age is in- 
ferred which may be in conflict 
with those who have 
growth varies little over a wide 
range of stand density. In any 


reported 


event, stocking percentage is an 
abstract resultant of the plots se- 
lected to represent ‘‘well stocked 


stands.”’ 

Another interesting chart shows 
change of stocking percentage with 
age of stand. The hypothesis is that 
stocking percentage of a particular 
stand approaches 100 as the stand 
grows older. It is made specific by 
plotting log (stocking percentage ) 
over the reciprocal of age and 
drawing a straight line to connect 
this point with (2, 0). 

In using these, or other yield 
tables, it is important to remember 
what they are. These tables show 
averages in relation to age and 
site derived from measurements at 
one point in the life of the stands 
sampled. Their first use is to esti- 
mate yield, what is present, on a 
particular site at the given age. 
Derived uses include estimation of 
growth and future yield. When 
properly used these tables should 
be of great value for these pur- 
poses. 

I would like to commend the 
authors for terse treatment of a 
difficult and complex subject. This 
is a book that should be read and 
digested by those who manage for- 
est land in the southern pine re- 
gion. It should be carefully studied 
by forest mensurationists  else- 
where for possible application of 
the reported methods to other spe- 
cies. It is a notable addition to the 
theory of yield table preparation 
and use. 

C. ALLEN BICKFORD 
Northeastern Forest 
Experiment Station, 

Forest Service, 

U. 8. Department of 
Agriculture, 

Upper Darby, Pa. 
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Evergreens .vr Every State 


By Katherine M-P. Cloud. 227 
pp. Illus. Chilton Company, 
Book Division, Philadelphia. 


1960. $4.95. 


The author has brought together 
informatioin concerning the prin- 
cipal ornamental evergreens which 
can be used with confidence in the 
(Hawaii is not 
This 


on 


continental states. 
included in this treatise.) 

includes an excellent section 
pest control, requirements, 
protection, and pruning (with a 
somewhat sketchy description of 
topiary, espalier, and bonsai cul- 
and a good discussion on 


soil 


ture), 
propagation. 

The chapters on the discussion of 
the principal species, their require- 
ments, values, and disadvantages 
comprise two-thirds of the book. 
This is carefully and adequately 
handled. 





BETTER SURVIVAL, 
BETTER GROWTH 


WITH 


ROOTSPRED 


TREE PLANTERS 








ROOTSPRED “Lake States". Scalper re- 
duces competition 15” each side of 
planted tree. 


All our planters cultivate soil to 14” below 
surface—several inches below bottom trench. 
Promotes early root growth at deeper levels. 
Coulters to 28” diam. available 

Scalper removed or installed in a minute. 
Non-clogging. 

Rootspred has an economical, 
lift-type planter at only $275. 
Satisfaction guaranteed on all our products. 
We have sharp edge bedlifters and root 


pruners. Cut instead of mangle. 


For specifications, prices, photos, 
write: 


ROOTSPRED 


heavy-duty, 








St. Petersburg, Pennsylvania 











A questionnaire was sent by the 
author to a recognized authority 
on ornamentals in each state (in 
many cases, the Horticulture De- 
partment of the State University) 
and the replies are printed in a 
section of the book. This gives the 
reader an opportunity to compare 
eulture practices in the different 
areas and recommended species. It 
also gives to those interested the 
names and addresses of plant au- 
thorities in each state, in itself a 
very valuable item. 

The illustrations are numerous 
and well-selected. This reviewer 
would have enjoyed seeing some of 
the illustrations in color though the 
book would doubtless not be avail- 
able at the present price if this 
had been done. 

Rosert R. Paton 

Ohio Forestry Association, Inc. 

Columbus 


Publications of Interest 


A 2-page folder entitled CZ is Proud 
of Its Forest Land Ownership has been 
published by Crown Zellerbach Coryp., 
Southern Timber Division, Bogalusa, 
La. The folder reports on the extent 
of company ownership in Louisiana 


and Mississippi, the way that land is . 


being handled for increased produc- 
tion, and the role of productive forests 
and the forest industry in community 


welfare, The report shows that the 


bulk of acreage acquired came from ' 


large corporation ownership, with only 
3 percent of the acreage acquired from 
owners of less than 100 acres. 


Maryland Forests is a 32-page bul- 
letin by Craig D. Whitesell, research 
forester of the Maryland Department 
of Research and Education, published 
in cooperation with the Department of 
Forests and Parks and the Board of 
Natural Resources. It is a concisely 
written description of the forest re- 
source of the state, its importanee, 
and problems and progress in its pro- 
tection and management. Illustrated 
with photographs, drawings, and charts, 
the bulletin draws primarily on the 
Forest Service publication Timber Re- 
sources in Maryland for data and sta- 
tistics. The bulletin is prepared for 
public information. 
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“Conscience, principles, patriotism, 
honor, devotion to duty and to one’s 
comrades, unswerving justice, com- 
passion, resistance to temptation, re- 
fusal to submit to atempted intimida- 
tion, self-control, and many other 
much-admired qualities, are evidences 
of values, attitudes, and beliefs so 
deeply ingrained that self-interest, per- 
sonal desires, and all manner of other 
stimuli and cues are rendered nugatory 
as influences on behavior. The same 
applies to the zeal, conscientiousness, 
and integrity of the men in the For- 
est Service; these traits are so thor- 
oughly infused into them that the Serv- 
ice has never been touched by so much 
as a breath of seandal, although it is 
the custodian of properties worth hun- 
dreds of million of dollars, has han- 
dled many hundreds of millions’ in 
receipts and expenditures, and is re- 
sponsible for a program that was beset 
by fraud and dishonesty for much of 
the last third of the nineteenth cen- 
tury.”—From The Forest Ranger by 
Herbert Kaufman (Johns Hopkins 
Press). 





D-103 . 
GUN 


IMPROVED 
5 Ways for 
Increased 
Efficiency 


Shorter barrel for better balance, and 
easier trigger pull, are two easy-to-see im- 
provements in this latest version of the 
famed Nel-Spot Tree Marking Gun. Try it, 
and you will appreciate these others: 


3. Smaller piston and cylinder to use even 
less paint. 

4. Two piece piston rod—time saver on 
repairs. 


5. Larger nozzle sizes (.025 and .030) now 
optional. 


And for top efficiency and economy, use 
this improved gun with Nelson's non-set- 
tling money-saving Tree Marking Paint. 


ORDER FOR. TRIAL—OR WRITE DEPT. JF 
THE NELSON COMPANY 


Al 

















TORTURE TEST NO. 61-39-74 


SITE: McCulloch Test Laboratory, 
Los Angeles, Calif. 

SAW MODEL USED 
ONE/70 direct-drive 

TYPE OF TEST: Variable load/speed 
endurance. 1700 — 7,000 r.p.m. 

LENGTH OF TEST: 502.3 hours 
continuous 

MAX. ENGINE TEMP: 382.16°F 

MAX. AIR TEMP: 111.22° F 

CONDITION OF SAW AFTER TEST: 
No mechanical, metallurgical, 
electrical defects which would 
cause down-time in the woods. 





500 BRUTAL HOURS 
IN TORTURE CHAMBER 


PROVE STAMINA 
OF NEW McCULLOCH 
NUMBER ONE SAWS 


eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee ee 


A logging job takes rugged men and rugged chain saws. That’s why the new McCulloch 
Number One chain saws were designed to be tough —built to be tough— proved tough 
by torture test. 


The large picture at left shows a brutal endurance test. It is just one of hundreds of 
torture tests the new McCulloch saws had to pass. These torture tests prove that 
McCulloch Number One saws were built to take a beating and still stay on the job. 
Extensive field testing confirmed the lab torture tests. Hundreds of professional loggers 
and woodcutters throughout the country tested the new McCullochs on the job. Again, 
results proved that McCulloch makes the world’s Number One chain saws. 


See your McCulloch Chain Saw Dealer for a free demonstration. 


ONE /80 Gear-Drive 





® More lugging power than any other saw its size 
@ Only 25 pounds ® Takes bars up to 44” 

© Takes 15” plunge bow @ Dynamically balanced 
© Pintail Chain Seven models to choose from. 
Prices start as low as $154.95 


LEADERSHIP THROUGH CREATIVE ENGINEERING 


McCULLOCH CHAIN SAWS 


Number One In World Sales 
For free booklet write: McCulloch Corporation, Los Angeles 45, California, Dept. J-1 


McCulloch Corporation, Les Angeles 45, Calif. * Marine Products Division (Scott Outboards), Minneapolis, Minn. 
McCulloch of Canada Ltd., Toronto, Canada * McCulloch international inc., Los Angeles 45, Calif. 
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Compiled by Lois McALLisTER, Assistant Librarian, State University College of Forestry at Syracuse University 
Range Management Section Compiled by Ne.uiz G. Larson, Library, U. 8S. Department of Agriculture 


General 
Physiology of Trees. By P. J. Kramer 
and T. T. Kozlowski. 576 pp. Illus. 
McGraw-Hill, New York. 1960. $12.50. 
Value of Forest Highways in Idaho. By 
Norman Nybroten and W. H. Andrews. 
134 pp. Illus. University of Idaho, 
Moscow. 1959. 


Conservation 


Pub. No. 48. Available from senior 
author at Pacific Southwest Forest 
and Range Expt. Sta., Berkeley, Calif. 

Water—Supply, Demand, and the Law, 
By I. K. Fox. Resources for the Fu- 
ture, Ine., 1145 Nineteenth St., N.W., 
Washington 6, D. C. 1960. Reprint 
No. 15. Single copies free; additional 
copies 25 cents each. 


Tree Grades Give Accurate Estimate of 
Second-Growth Yellow-Poplar Values. 
By R. A. Campbell. 14 pp. Illus. South- 
eastern Forest Expt. Sta., Asheville, 
N.C, 1959. Sta. Paper No. 108. 

Yield of Old-Field Slash Pine Planta- 
tions. By F. A. Bennett, C. E. MeGee 
and J. L. Clutter. 19 pp. Tables. South- 
eastern Forest Expt. Sta., Asheville. 
N.C. 1959. Sta. Paper No. 107. 


Conservation. 71 pp. Illus. 1959. Avail- Forest Management 


able from Camp Fire Girls, Ine., Sup- 
ply Division, 450 Avenue of The 
Americas, New York 11. $1. 
Resource-Use Policies: Their Formation 
and Impact. (Talks presented at the 
Conservation and Resource-Use Educa- 
tion Project Conference in Portland 
Ore., May, 1959). 31 pp. Joint Coun 
Economic Edueation, 2 West 
New York 36. 


Characteristics, Utilization and Manage- Protection 
ment of Second-Growth Redwood. By The Helijump—-The Research and De- 
Emanuel Fritz. 29 pp. Illus. Founda- velopment of the Helicopter Hover 
tion for American Resource Manage- Jump Technique. By J. L. Murphy. 
ment, 582 Monadnock Bldg., San 22 pp. Illus. Pacific Southwest Forest 
Francisco 5, Calif. 1959. and Range Expt. Sta., Berkeley, Calif. 

Costs of Juniper Control: Bulldozing vs. 1959. Mise. Paper No. 32. 
Burning Individual Trees. By M. L. Setting Up a Green Fuel Moisture Study. 
Cotner and D. A. Jameson. 14 pp. By J. M. Olsen. 4 pp. Illus. Pacific 
Illus. Rocky Mountain Forest and Southwest Forest and Range Expt. 
Range Expt. Sta., Fort Collins, Colo. Sta., Berkeley, Calif. 1959. Mise. Pa- 
1959. Sta. Paper No. 43. per No. 40. 

Growth in Well-Stocked 


cil on 
46th St., 


Forest Influences 
Forests and Floods in the Northwestern 
United States. By H. W. Anderson and Stands in Missouri. By A. J. Nash. 20 
R. L. Hobba. 10 pp. Association In pp. Illus., charts. Missouri Agric. 
ternationale d’Hydrologie Scientifigue, Expt. Sta., Columbia. 1959. Res. Bul. 
Gentbrugge, Belgique. 1959. A.I.H.S. No. 700. 


MUSSER TREES MAKE BETTER TIMBER 


Because of Selected Seed, Good Heredity, Scientific 
Methods of planting and propagation, Musser trees 
grow and thrive where others may fail to survive. 

Musser offers a wide range of seedlings and trans- 
plants at a price made possibile through large quantity 
production. For example: 


Natural Oak 
Range Management 


Bitterbrush Reseeding; A Tool for the 
Game Range Manager. By R. L. Hub- 
bard, E. C. Nord, and L. L. Brown. 








FIVE YEARS IN THE MAKING 


24 different models of planters 


NEW ¢ IMPROVED « FIELD TESTED 








NORWAY SPRUCE 
Fast growing, 2-yr., S., 5” to 
10”, per 1000 $. 


Pree Catalog 


Musser Seedlings with wholesale planting list 
compared with or- and Christmas Tree 
dinary seedlings. Growers’ Guide. 


MUSSER FORESTS, INC. | wc. || 


FREE CATALOG for the 


PROFESSIONAL FORESTER 


—— 


*Heavy Roots and 
Sturdy Tops of 








A new dimension 


in forestry service... 
48 PAGES FULLY ILLUSTRATED 


Write today, for your free copy of 
Catalog No. 6. We ship within 24 
hours of receipt of order—your money 
cheerfully refunded if not satisfied. 


THE WHITFIELD 
CONTOUR TRANSPLANTER 


MODEL 54-BA 
The Ideal Machine for Contour Planting and Underplanting 


R. A. WHITFIELD MFG, CO,  — Serdon Rd. Rt. 2, 


Austell, Ga. 





NASCO Fort Atkinson, Wisconsin 


Supplies and Equipment for the Professional’ 

















SCENIC high elevation lands are excellent for recreation. Commercial forestland below is used to grow timber in 
repeoted crops, providing recreation ond other values as compatible benefits. These are principles of proper land use. 


our forest heritage must be wisely used and perpetuated 


Water repellence of treated 4-Square siding 
is shown below, at right. This quality adds 
to paint life. Such improved products are a 
result of continuing Weyerhaeuser research. 


For more than three centuries commercial forestlands have supplied our 
expanding economy. Although steadily reduced in area by farms, villages, 
roads, parks and other necessities, our timberlands must continue to meet 
the demands of a population that almost doubles every fifty years. 

Our needs are many, and mounting in volume. Forestlands must supply an 
increasing amount of lumber, plywood, pulp and other products. They also 
must provide recreation and other social benefits for more and more people. 
Further, they must continue to serve as watersheds and wildlife habitats. 

If future needs are to be met, all timberlands must be wisely used. Such 
lands must serve the greatest good of the greatest number in the long run. 
Where practicable, they must be used for a variety of compatible purposes. 

Commercial forestland must be devoted primarily to perpetual production 
of timber crops. Properly managed, it can provide numerous other benefits 
as well. Weyerhaeuser sustained-yield tree farms are so managed. 


Weyerhaeuser Company 


Producers of lumber, plywood, pulp, paperboard, shipping containers, folding boxes, 
milk cortons, hardboard, particle board, Ply-Veneer, bork and wood fiber products 
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Pacific Southwest Forest and 
Range Expt. Sta., Berkeley, Calif. 
1959. Mise. Paper 39. 

First Book of Grasses; The Structure of 
Grasses Explained for Beginners. 3rd 
ed. By A. Chase. 127 pp. Smithsonian 
Tustitution, Washington 25, D. C. 1959. 
Publication No. 4351. 

Influence of Grazing on Plant Succes- 
sion of Ranges. By L. Ellison. Bot. 
Rev. v. 26. pp. 1-78. Jan.-Mar. 1960. 
New York Botanical Garden, New 
York 58, 

The Measurement of Grassland Produc- 
tivity; Proceedings of the University 
of Nottingham Sixth Easter School in 
Agricultural Science, 1959. Ed. by 
J. D. Ivins. 215 pp. Butterworth’s 
Scientific Publications, London, Eng 
land, 1959. 


14 pp. 


Reforestation 

Forestation of Strip-Mined Land in the 
Central States. By G. A. Limstrom. 
74 pp. Illus. U. 8S. Dept. of Agric., 
Washington 25, D. C. 1960. Agric. 
Handbook No. 166. 35 cents. (Govt. 
Print. Off.) 

Plant Your Trees Right (A Pacific North 
west Cooperative Extension Publica 
tion). By F. H. Pitkin and V. H. Bur 
lison. 7 pp. Illus. 1959. PNW Bul. 
No. 33. Available from Univ. of Idaho 
Ext. Serv.; Wash. State Univ. Ext. 
Serv.; and Oregon State College Ext. 
Serv. 

Silviculture 

Forest Types of the Grand Lake and 
Northwestern Lake Melville Areas of 
Labrador. By W. C. Wilton. 30 pp. 


latest results prove... 


MORA 


TREEFEED | ~ 


means greater growth 
BIGGER profits! 


In 3 years, control firs grew 36.4 inches . . 
TREEFEED-treated firs grew 50.8 inches! 

Put MORA TREEFEED’s proven effectiveness to 
work for you! Get 40% greater height . . . 42% 
greater diameter averages on seedlings treated 
with TREEFEED fertilizer pellets! Average yearly 


Tables. Canada Dept. of Northern 
Affairs and National Resources, For- 
estry Branch, Ottowa. 1959. For, Re- 
search Div. Tech. Note No. 83. 

Growth and Yield of a Thinned Shortleaf 
Pine Plantation. By R. D. Williams. 
12 pp. Illus. Central States Forest 
Expt. Sta., Columbus, Ohio. 1959, 
Tech. Paper No. 169. 

Killing Oak Brush a Tricky Business. 
By K. A. Brinkman. 9 pp. Illus. Cen- 
tral States Forest Expt. Sta., Colum- 
bus, Ohio. 1959. Tech. Paper No. 165. 

Site Evaluation for Western Catalpa in 
North Central Oklahoma. By Nathaniel 
Walker and R. M. Reed. 15 pp. Tables. 
Oklahoma State Univ. Expt. Sta., Still- 
water. 1960. Bul. No. 544. 

Some Postglacial Forests in Central and 
Eastern New York State as Determined 
by the Method of Pollen Analysis. By 
D. D. Cox. 52 pp. Charts, map. New 
York State Museum and Science Serv., 
Albany. 1959. Bul. No. 377. 


Soils 

Effects of Sawdust Mutlches, Pt. 1-2. 
By R. K. Kirsch, A. N. Roberts and 
W. M. Mellenthin. Tables, charts. Ore- 
gon Agric. Expt. Sta., Corvallis. 1959. 
Tech. Bulletins No. 49 and No. 50. 

First North American Forest Soils Con 
ference, Sept. 8-11, 1958, 226 pp. Illus. 
Michigan Agric. Expt. Sta., East Lan- 
sing. 

Southern Forest Soils: Proceedings of 
the Eighth Annual Forestry Sympo- 
sium. Ed. by P. Y. Burns. 142 pp. 
Illus. Louisiana State Univ. Press, 
Baton Rouge. 1960. $4. 
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Wildlife Management 

Managing Farm Fields, Wetlands, and 
Waters for Wild Ducks in the South. 
By V. E. Davison and W. W. Neeley. 
14 pp. Illus. U. 8. Dept. of Agric., 
Washington 25, D. C. 1959. Farmers’ 
Bul. No. 2144. 10 cents. (Govt. Print. 
Off.) 


Wood Technology and Utilization 

Air Drying of Incense-Cedar: Tests Un- 
der Winter Conditions in California. 
By H. H. Smith and C. P. Berol 
zheimer. 13 pp. Illus. Paeifie South 
west Forest and Range Expt. Sta., 
Berkeley, Calif. 1959. Tech. Paper 
No. 38. 

The Effect of Compression-Wood on the 
Mechanical Properties of White Spruce 
and Red Pine. By E. Perem. 22 pp. 
Illus. Canada Dept. of Northern Af- 
fairs and National Resources, Forestry 
Branch, Ottawa. 1960. For. Products 
Labs. Tech. Note No. 13. 

The Effect of Environmental Factors on 
Wood Quality. By B. H. Paul. 48 pp. 
Table., U. 8. Forest Products Lab., 
Madison 5, Wis. 1959. Report No. 
2170. 

Mahogany (Swietenia macrophylla King ). 
By B. F. Kukachka. 11 pp. Tables. 
U. 8. Forest Products Lab., Madison 
5, Wis. 1959. Report No. 2167. 

Pulping Studies on New Guinea Woods, 
Pt. 1. By F. H. Phillips and A. J. 
Watson. 19 pp. Illus. Australia Com- 
monwealth Scient. and Indus. Research 
Org., Div. of Forest Products, Mel- 
bourne. 1959. Tech. Paper No. 8. 


“You can depend on Ben!’’ 


More than a slogan—this saying has become 
the “buy-word” for thousands of Foresters 


who order their needs by mail. 


growth in 3-year period 36% greater for treated 


seedlings. 


Find out how you can get better money crops 


faster! 


fcr ceo--- Mail Coupon Today'"="<<"---% 


§ Send complete MORA TREEFEED data on controlled tests ! 
i with Douglas and Noble Firs, Sitka Spruce, Western Hem- 


§ lock and Ponderosa Pine, to: 
| NAME 

: ADDRESS 

i ciTY 

' 


Profits GROW 


with 


—s 


MORA TREEFEED 
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Catalog 
products of manufacturers in U.S.A. 
and some foreign countries. 


ship anywhere. 


FORESTRY 
Tools and 


Equipment 


lists only proven 


You get fast intelligent service 
from Atlanta . 
more when you order from Ben. I 


. and you pay no 


Anything and everything in. . . 


PERSONAL SER- 
VICE PROMPT 
SHIPMENT! If 
it’s not listed in my 
Catalog, I'll get it 
for you at no extra 
cost! 


“You can 
depend on Ben.” 


THE Ben Mcudows Co. 


CORPORATION 


Le A 3412 16th Avenue West 
Seattle 99, Washington 


phone 


C&dar 3-2601 


315 Pharr Road, N. E. 


ATLANTA ss, ceorcis 














Society Affairs 





CuarLes A. CONNAUGHTON, 
President 

U. S. Forest Service 

630 Sansome Street 

San Francisco 11, Calif. 


B. E. ALLEN 

Union Bag-Camp Paper Corp. 
P. O. Box 570 

Savannah, Ga. 


Wituiam C, BRAMBLE 

Department of Forestry and 
Conservation 

Purdue University 

Lafayette, Ind. 


DonaLtp E. CLARK 

U. S. Forest Service 
Federal Center, Building 85 
Denver 7, Colo. 


Officers and Council 
1960-1961 


Henry J. MALsBerGer, Vice 
President 

Southern Pulpwood Conservation 
Association 

900 Peachtree Street, N.E. 

Atlanta 9, Ga. 


KenNetTH P. Davis 

School of Natural Resources 
University of Michigan 
Ann Arbor, Mich. 


Georce A. GARRATT 
School of Forestry 
Yale University 

New Haven 11, Conn. 


Witu1amM D. HaGEnstEIn 
Industrial Forestry Association 
1410 S.W. Morrison Street 
Portland 5, Ore. 


Henry CLepPer, Executive 
Secretary 

Mills Building, 17th Street at 
Pennsylvania Avenue, N.W. 

Washington 6, D. C. 


SvenpD O. HEIBERG 
College of Forestry 
State University of New York 
Syracuse 10, N. Y. 


RicHAaRD J. PRESTON, JR. 
School of Forestry 

North Carolina State College 
Raleigh, N. C. 


CuHaArLEs L. TEBBE 
U. S. Forest Service 
Federal Building 
Missoula, Mont. 








EASILY IDENTIFY LOGS AND 
POLES BY NUMBERS, LETTERS 
OR WRITING 


Nelson 


ALRO: SPOT 


Bright, durable, water resistant 
paint formulated especially for 
forest products. Compact, light- 
weight 16 oz. Aerosol can. Easy 
to use. Choice of nozzles and 
colors 


Try it' Order today or write for 
further information 


THE NELSON COMPANY 








Coming Events 


Puget Sound Section 


The Puget Sound Section will hold | 
its meeting at Port Angeles, Wash., | 


May 13-14, 1960. 


Ozark Section 


The summer meeting of the Ozark 
Section will be held at Salem, Mo., 
June 2-4, 1960. Float trips on Cur- 
rent and Jacks Fork Rivers are 
planned for June 2; field trips on 
June 3; and dedication of Licking 
Nursery as George O. White Forest 
Tree Nursery on June 4. 


Kentucky-Tennessee Section 


The summer meeting of the Ken- 
tucky-Tennessee Section will be held 
at the La Citadelle Motel, Hazard, 
Ky., June 10-11, 1960. A field trip is 
planned on June 10 to the University 
of Kentueky’s Robinson Forest. 
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TM MODEL 


Lowther Heavy duty tree planters 
_imsure deep penetration and 
straight root systems. 


| Our Sod Scalpers aid survival 
_and growth. 

| Six distinctly different models 
| available to cover all soil and 
_ terrain conditions. 


a 
For details write 
HARRY A. LOWTHER COMPANY 


1671 DEARBORN STREET 
AURORA, ILLINOIS 








Council’s Column 











Is Forestry Education Keeping 
Up With The Fast Moving 
Forestry Profession? 

Within the last few years nearly 
every issue of our JOURNAL has car- 
ried one or more articles which indi- 
rectly have emphasized the increas- 
ingly complex technical background 
required of today’s professional for- 
ester. To hold a responsible job this 
sufficient sta- 
understand 


should have 


background to 


forester 
tistical 
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Growth and Yields of 
Natural Stands of the 


SUUTHERN 
PINES 


by F. X. Schumacher, Duke Uni- 
versity School of Forestry and T, S. 
Coile, Forest Land Consultant, Dur- 
ham, N. C. 


The results of detailed investi- 
natural even-aged 
stands the 


stand development. Presentation 


gations of 
from viewpoint of 


is in two parts, consisting of 


tables of  well- 


even-aged 


(1) Yield 
natural, 
southern 


stocked, 

stands of six pines; 
namely, loblolly, slash, longleaf, 
shortleaf, pond, and sand pine. 
The tables show what such starids 
can produce for given age and 


site quality; and 


(2) Sets of graphs for each 
species that can be readily used 
for predicting future yields from 
cruise data of established stands, 
both 
stocked. 


understocked and _  over- 


68 charts, 115 pages. 1960 $6.00 


Published by 


S. COILE, INC. 
Route 2, Box 376 
Durham, N. C. 


, # 











techniques involved in permanent in- 
ventory, in growth prediction, and in 
other mensurational aspects; enough 
basic morphology and physiology to 
apply genetic principles; the ability 
to interpret aerial photographs; suf- 
ficient chemistry and ecology to deal 
intelligently with soils, silvicides or 
systemies. Protection from fire now 
involves techniques emanating from 
basic physics and meteorology, intel- 
ligent use of heavy equipment includ- 
ing aerial bombing with water and 
chemicals, and large-scale organiza- 
tional problems resembling those pres- 
ent in a military engagement. In- 
telligent handling of complex public 
relation problems and understanding 
of economie principles relating to pro- 
duction and costs are becoming in- 
creasingly the the 
professional forester. 


responsibility of 


I would like to raise the question as 
to whether the have fully 
recognized these new demands, and if 


schools 


| so whether they are modernizing their 
| curricula and standards to keep pace 


with these fast-moving developments. 
There is no question but that the cur- 
ricula have been and are being 
strengthened. The programs of 30, 20, 
or even 10 years ago differ consider- 
ably from the requirements of today. 
But my question is this. Are the 
schools adequately meeting the chal- 
lenge? Are they providing training of 
the quality and quantity that will be 
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sufficient to meet the demands that 
will be placed on professional for- 
esters 10, 20, and 30 years hence? 
To cover the substance of this ques- 
tion more specifically, I would like to 
pose the following: 

1. Are forestry schools attracting 
enough young men of ability to en- 
able them to set their standards to a 
sufficiently high level to insure truly 
professional competence in their grad- 
uates ? 

2. Are the educational 
geared to the level of superior stu- 
dents or to a not very high average 
ability, with little to stimulate or chal- 
lenge the really able? What programs 
have been set up for the superior stu- 
dents? 

3. Are forestry curricula 
proper emphasis to the basic sciences: 
mathematics, botany, chemistry, ge- 
netics, physiology, physics? These are 
the disciplines which graduates must 
master to adjust to new technologies. 

4. Is there still too much emphasis 
on applied or vocational type training, 
such as thinning, planting, cruising, 
marking, logging, and machining, im- 
portant as these may be, but which 
are not really mentally challenging to 
the student and do not equip him to 
solve problems of future developments 
in forestry technologies? In other 
words, is the emphasis too much on 
current methodology and training and 
not enough on basic principles which 
are timeless? 


programs 


giving 


New orricers for the Central Rocky Mountain Section of SAF discuss plans for 
1960-1961. Left to right: Gordon Wyatt, chairman; Jim Wenban, vice chairman; 


and Elmer Shaw, secretary-treasurer. 





May 


Jim Craig, left, stands in the midst of representative items displayed in the Forestry § 


sociation, 


1960 





a 
SCUTHERN 
GLO 
distributor 











. 


New Orleans. 


The woods 


are 
full of ‘em... 


Foresters marking with South- 
ern Glo, that is. Foresters 
everywhere like its stay-mixed 
formula which prevents clog- 
ging in the spray gun, and its bright, sure mark. Like 
our illustrious distributor featured this month, these 
forestry paints are pioneers in the field. Today, in 
ready-mixed consistency, ready to use without diluting, 
or in paste form, the ultimate in marking economy, 
Southern Glo is available from any of several distributors. 
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FORESTRY SUPPLIERS Inc. 


Jackson, Mississippi 


‘ 
uppliers’ exhibit at the 1959 meeting of the Southern Pine As- 


Today, a new ground application makes hardwood control 
practical on timberlands too small for economical aerial treat- 
ment. Heart of this new procedure is the efficient Hurricane 
Mist Blower, developed by Forestry Suppliers, Inc., Jackson, 


Mississippi. To this pioneer supply firm, research is a con- 
tinuous process—and the world is its market place. Justly, it 
claims responsibility both for developing vitally needed equip- 
ment at home and for introducing advanced foreign tools to 
America. At the same time, it is spreading abroad U. §. 
developments. 


Probably one in every four foresters, nationwide, will order 
this year from the more than 2,000 items offered in the Forestry 
Suppliers new Catalog No. 9. Many more attending conventions 
will meet personally Jim Craig, the energetic and professionally- 
qualified president and general manager, who with his firm is 
fast becoming an “institution.” 


SOUTHERN COATING & CHEMICAL COMPANY 


age 


School of Forestry seniors from visit Forestry 


Suppliers 


store in Jackson, Miss. 


Sumter, S. C. @ Miami, Fla. e Tampa, Fila. e Slidell, La. 


| 


say 


. i ie ae i 
The mistblower introduced by Forestry Suppliers has brought about 
a new era in vegetation treatment. 
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5. Are educational programs rec- 
ognizing that the professional forester 
will be required to become more and 
more a business administrator, deal- 
ing with problems such as cost-price 
ratios, taxes, legal restrictions, and 
publie relations? 

6. Is the 
increasing numbers of small forestry 
schools with limited budgets, staffs 
and facilities good for the profession? 

7. Has not our profession, which 
according to the March 1960 JouRNAL 
has granted 33,822 degrees, arrived at 
the point earlier reached by profes- 
law and 


recent trend to establish 


sions such as engineering, 
medicine, where there is no longer a 
place for professional training which 
does not measure up to high academic 
standards? Can we afford to aceredit 
programs whose graduates will not be 
of true professional stature? 

8. Finally, are enough of our edu- 
cational recognizing their 
responsibilities to contribute to the 
fields of knowledge of our profession 
through meaningful contri- 
butions? 

Adequate answers to these questions 
are essential to the well-being of our 
the 


programs 


research 


protession, and to me answers 


FOREST FIRE EQUIPMENT (Trade Mark) 


available today are not satisfactory. 
We are a rapidly growing profes- 
sion, occupying an increasingly im- 
portant place in the economy of our 
country, and foresters are moving up 
into important policymaking positions. 
To achieve the high professional status 
which is our due, we cannot afford to 
allow our educational programs to drop 
behind the fast moving pace of the 
profession. Nearly all professional for- 
esters are alumni of forestry schools. 
Are we actively interested in helping 
our alma mater to achieve high excel- 
lence? Are we as a profession de- 
manding enough of our schools? Are 
we challenging their programs, -phi- 
losophies and records of achievement? 
Many of our schools are doing a fine 
job. Many others would welcome pres- 
sure from the profession, a pressure 
which would give them the support 
necessary to do a good job. Still other 
forestry educational programs do not 
have the support, facilities, or sup- 
porting strengths necessary to attain 
excellence. 

Educational standards are of vital 
importance to all Let me 
urge you to read the article by H. 
Clepper! in the January 1959 Jour- 


foresters. 


JOURNAL OF FORESTRY 


NAL, the articles by Duffield? and 
Davis* in the May 1959 issue, the 
article by Hardee* in the October 1959 
issue, and the article by Miles® in the 
March, 1960 JournaL. Each of these 
faces squarely some of the problems 
confronting forestry education, and 
each offers varying thoughtful solu- 
tions. It is most fortunate that the 
Society study of forestry education 
under the able direction of Dr. Dana 
is well under way. This study should 
give us sound guideposts for progress. 
Let it be hoped that the profession 
will not continue to be satisfied—in 
fact will not tolerate—an educational 
system which in any way not 
add up to high standards of excellence. 
J. Preston, Jr. 


does 


RICHARD 


*Clepper, Henry. How many more new 
schools? Jour. Forestry 57:25-28. 1959. 

*Duffield, John W. What kind of for- 
estry schools? Jour. Forestry 57:374-375. 
1959. 

"Davis, Kenneth P. Should we develop 
a dual system of forestry education? 
Jour. Forestry 57:381-382. 1959. 

*Hardee, Jay H. Comments on ‘‘ what 
kind of forestry schools?’’ Jour. For 
estry 57: 761-762. 1959. 

*Miles, R. V., Jr. Replies to comments 
on forestry education and licensing. Jour. 
Forestry 58:223. 1960. 


FIRE FIGHTING OUTFITS 


YOUR OWN FIRE “ENGINE,” INSTANTLY AT YOUR COMMAND FOR FAST INITIAL ATTACK. 
This Hard Hitting “One-Man” Outfit Is Adequate 
For Complete Control When Fires Are Still Small, 


U.S. FOREST SERVICE STANDARD 
FOR PATROL CARS, 50 GAL. CAP. 


(Larger Sizes Available) 


Also To “Hold” Larger Fires Until Help Arrives. 


SIMPLE, RELIABLE, ECONOMICAL 


MOUNT IT IN YOUR ¥, TON PICKUP IN 15 MINUTES 
Leaves ample space and load capacity for “working gear.” 
Ideal for Foresters, Loggers, Patrolmen, Tree Farmers, Ranch, 
ers, Construction Bosses and similar field service, during fire 


Sséason. 


Developed in co-operation with the U. S. Forest Service to 
withstand constant rugged field service, without overloading 
vehicles. Designed for simplicity in operation and reliable per- 
formance. Made of best materials and first class workmanship. 
Larger sizes 100-500 gallon capacity available. 


SEND FOR DESCRIPTIVE BULLETIN 
WESTERN FIRE EQUIPMENT CO. 


Manufacturers of Forest Fire Equipment 
69 MAIN STREET, SAN FRANCISCO 5, U.S.A. Branch: Portland, Ore. 
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Tom GILL (center 


gold medal from the President of Mexico, £ 
Mareh 17, 


the Washington Section, SAF, 

The medal was bestowed for Mr 
his books on the forests of Mexico. He 
this civil forestry merit medal. 


Richard E. MeCardle (left), chief of 


at the 
Gill’s contributions to tropical forestry and 
is the first non-Mexiean citizen to receive 


the Forest Service, 





, of the Charles Lathrop Pack Foundation, belatedly received his 


Adolfo Lopez Mateos, at the meeting of 
Presidential Arms. 


presented the medal 


to Mr. Gill, on behalf of the Mexican government. Mr. Gill was not in Mexico to 


receive it when it was presented at the 

Representing the 
Agricultural Attache of the 
forestry, he said they 
as a token of gratitude 
understanding between the 


Embassy. 


Washington Section Holds 
All-Day Annual Meeting 


The annual all-day meeting of the 
Washington (D. C.) Section was held 
in the Presidential Arms on March 
17. Attendance totaled 200. 

Featured on the morning program 
was a panel discussion on “Competing 
Demands for the Use of Forest Lands: 
Is Multiple Use the Answer?” Maurice 
K. Goddard, secretary of Forests and 
Waters in 
moderator. 

Three speakers participated : Samuel 
T. Dana, dean emeritus of the Uni- 
versity of Michigan School of Nat- 
ural Resources; Marion Clawson, di- 
rector of studies in land use and man- 
agement, Resources for the Future, 
Ine.; and H. R. Glascock, Jr., forest 
counsel for the Western Forestry and 
Conservation Association. 

Presiding at the luncheon was James 
E. Owen, A high- 
light was the presentation of a gold 
medal by the Mexican Government to 
behalf of the U. S. 
Government, temporary 
custodian of the medal, Richard E. 
McArdle made the presentation. 

Lincoln R. Thiesmeyer, president 
of the Pulp and Paper Research In- 


Pennsylvania, was the 


Section chairman. 


Tom Gill. In 
which was 


should be entitled ‘‘ Bible for Survival.’’ 
for Mr. Gill’s technical help 
two countries. 


forestry congress there in August, 1959. 
Mexican president at the presentation was Gonzalo Blanco, 
In deseribing Mr. Gill’s books on Mexican 


The medal was given 
and his promotion of better 


stitute of Canada, was the luncheon 
speaker. 

The afternoon program began with 
an address “Conservation Education: 
A Challenge to Professional For- 
esters,” by George L. Fersh, director 
of conservation and resource-use edu- 
cation for the Joint Couneil on Eeo- 
nomic Edueation in New York State. 

An illustrated diseussion of “Color 
A New Tool in Forest 
concluded the program. 
The speakers were Albert G. Hall, 
consulting forester, and Robert C. 
Heller, Division of Forest Insect Re- 
search of the Forest Service. 


Photography : 
Management” 








“Facts About Prisms” 


Glass should be free of harmful aberra- 
tions. Cruise-Master Prisms are. 

Size of prism should be large enough to 
permit use of gloves without danger of 
dropping prism. Cruise-Master 1s the 
ideal size 40 by 40 M.M. 

Prisms should be drilled for neck cords. 
Cruise-Master Prisms are. 

Leather cases are a must to protect fine 
lenses from scratches. Another Cruise- 
Master first. 

Curved top on prisms, makes sighting 
point more uniform for all users. Cruise- 
Master recognizes the importance of the 
curved top in their design. 

Accuracy, closer than 2 degrees of prism 
angle is a must as this gives approx. 4% 
error; accuracy closer than 1 degree of 
prism angle is equal to approx. 2% of 
error. Cruise-Master guarantees every 
Cruise-Master Prism to be exact or closer 
to within 1% of the rated Basil Area 
Factor. This is the key to accurate sam- 
pling. Any Cruise-Master Prism found 
to exceed these limits will be replaced 
free of charge, upon return of prism. 
Every Cruise-Master Prism is etched with 
our Reg. T.M. & the BAF number. Cases 
are marked with the BAF number. 
Special offers to schools of forestry. 
Ground to even BAF for less error in 
calculating cruises. 


CRUISE-MASTER PRISMS 
597 Eureka Ave., Silverton, Oregon 


The Heart of the Big Timber country 
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MINE SAFETY APPLIANCES CO. 
54 Branches Everywhere 
Home Office: Pittsburgh, Pa. 




















THE RENOWNED 
CHARLES H. RICH 
"Forest Fire Fighting Tool” 
Write for Priees and Descriptions 


C. H. RICH FOREST FIRE TOOL CO. 


218 W. Bald Eagle St. 
Lock Haven, Pa. 





FOREST SEEDS 


of CALIFORNIA 
R. S. Adams & A. P. Baal 
Professional Foresters 


P.O. Box 561 — Davis, California 


since 1952 

















American Arborvitae, Balsam Fir, Engelmann Biue 
joes, White Pine, Scotch Pine, Norway Spruce, 

hite Spruce, etc. Prices reasonable and trees are 
GUARANTEED TO LIVE. Write for FREE illustrated 


WESTERN MAINE FOREST NURSERY COMPANY 
Dept. jF Fryeburg, Maine 
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Third Chapter Formed in 
Northern Rocky Mountain 
Section 
An Eastern Montana Chapter of 
the Society of American Foresters was 

a meeting in Bozeman 
February 27, aceording to J. E. 
Sanderson of Libby, Mont., chairman 
of the Northern Rocky Mountain See- 
tion. 

Sanderson reports that the 
Chapter is the third in the Section, 
with others located at Missoula and 
Libby, Mont. The group will meet 
in June to install officers who are to 
be elected by mail ballot. 


BRR 


Alaska Section Forms 
Chapters 
Recently the executive committee of 
the Alaska Section unanimously ap- 
proved petitions forming three chap- 
ters: Ketchikan, Juneau, and Interior. 
The Juneau Chapter has since elect- 
ed the following officers: 
Chairman—Austin E. Helmer, Alas- 
ka Forest Research Center. 
Vice Chairman—Edward J. Hoff- 
mann, Bureau of Land Management. 
Secretary-Treasurer—S tan le y R. 


organized at 


new 


climb the 


TALLEST 


trees quickly 
and easily 
with a 


cone-picking 
ladder 


You can climb the tallest 
quickly and easily using the WI- 
Be cone picking 
join sections of this strong, light, 
durable aluminum ladder together 
and attach it to the tree with an 
adjustable galvanized chain. The 
aluminum sections—weighing only 
10 Ibs. each—are 10 feet long and 


Johnson, U. 8. Forest Service. 

Walter J. Rust, Bureau of Land 
Management, Anchorage, was appoint- 
ed pro tem chairman of the Interior 
Chapter, and Carl N. Wilson, U. S. 
Forest Service, Ketchikan, was ap- 
pointed pro tem chairman for the 
Ketchikan Chapter. 


RRB 


A Resolution Concerning 
CSC Examination Titles 


Whereas: The United States Civil 
Service Comission did issue on Janu- 
ary 20, 1960, an examination An- 
nouncement No, 5-21-2 (1960), PES 
2079, Unassembled, Title: Forestry 
Aid, and, 

Whereas: Those applicants who are 
rated as qualified by examination will 
be eligible to positions as Forestry 
Aids, Grade GS-5 through GS-9, and, 

Whereas: The work of those who 
are so rated will be incident to the 
management, development, and care of 
federally owned or federally controlled 
lands and involved in duties 

those connected with timber 
management, management of other 
forest resources, and care of forest 
recreational areas, and, 


forest 
such as 
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Whereas: The minimum require- 
ments for obtaining a GS-5 rating 
under this examination is stated to be 
7 seasons of total experience, and for 
a GS-9 rating 13 seasons of total ex- 
perience, and such individual seasons 
are acknowledged to be a minimum of 
three months, and, 

Whereas: Such experience may be 
gained in any field of forestry or in 
related fields such as range manage- 
ment, farming, ranching, forest or 
range fire control, soil and water con- 
servation activities, or in similar fields, 
and, 

Whereas: Appropriate education of 
any kind, ineluding high school, may 
be substituted up to a maximum of 
five seasons of experience, at the rate 
of one academic year of study for one 
season of experience. 

Therefore: Be It Resolved, that the 
Southeastern Section of the Society of 
American Foresters, does strongly dis- 
approve of the use of the term “For- 
estry” in the title of said examination; 
or any other inference in said an- 
nouncement that persons so rated are 
foresters, or are capable of assigning, 
or directing the work of management, 
conservation development, and protec- 
tion of timber, range, or other forest 
resources; and, 
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United States. 
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HAYNES Little Beaver 
Tree Girdler 


For Practical-Economical 
Tree Girdling Use The 


LITTLE BEAVER TREE GIRDLER—the 
machine that made tree girdling operations 
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any tree girdling operation with this proven 
equipment. 
The Complete One Man 
Girdling Operation 
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Be It Further Resolved: That here- 
after, the United States Civil Service 
Commission restrict the use of the 
terms “Forestry” or “Forester” to 
those examinations which require the 
applicant to hold a degree in forestry 
equal or comparable to that obtained 
by graduation from an accredited de- 
partment, school, or college of for- 
estry, and, 

Be It Further Resolved: That copies 
of this resolution be forwarded at once 
by the Secretary of the Southeastern 
Section, to: United States Civil Serv- 
ice Commission, Washington, D. C.; 
Board of U. 8S. Civil Service Exami- 
ners, Nashville, Tenn.; president, vice- 
president, executive secretary, all mem- 
bers of the Council, and all chairmen 
of the Sections and Chapters of the 
Society of American Foresters; all 
U. S. Senators and Representatives 
from the states of Georgia, Florida, 
and Alabama; all heads of Depart- 
ments, Schools, or Colleges of Forestry 
in the United States. 

Editor’s note-—Readers are referred 
to the Society Affairs item on page 
333 of the April issue of the JouRNAL. 
Forest Service officials met with repre- 
sentatives of the SAF Council and 
forestry educators in Washington, 
D. C., on February 18. Dean R. J. 


Preston, chairman of the SAF Com- 
mittee on Civil Service, reports on this 
meeting and further plans involving 
explanation and diseussion of the mat- 


ter. 
BRS 
New England Section 

Adopts Policy Statement 

on Aerial Spraying 

The New England Section, has en- 
dorsed the aerial application of in- 
secticides as a weapon of last resort 
against forest defoliators. This action 
was taken in view of publie concern 
in the Northeast over aerial spraying 
for control of spruce budworm and 
gypsy moth and upon the recom- 
mendation of a committee appointed 
to consider the evidence bearing on 
the controversy. 

The Section qualified its endorse- 
ment by limiting it to cover only the 
use of DDT at rates not exceeding one 
pound per acre in situations where 
prior studies had shown that large- 
seale damage to timber and other nat- 
ural resources would result from fail- 
ure to spray. It also urged that 
agencies resorting to the practice seek 
to make the public aware of the rea- 
sons for their action before spraying. 
The Section endorsed intensified in- 
vestigation of the techniques and ef- 
fects of aerial spraying as well as 
greater efforts to publicize not only 
the risks of spraying but also such 
advantages as could be shown to exist. 
It pointed out that the risk of damage 
to fish populations dictated extreme 
precautions against the accidental 
spraying of lakes and streams. 

The Section deplored the tendency 
of some opponents of aerial spray- 
ing to resort to false and misleading 
statements in the public press or, in 
other instances, failure to attach any 
importance to the values and resources 
protected by insecticides. It pointed 
out that publicity of this kind had an 
adverse effect on efforts to protect the 
forest. 

The Section acted on the basis of a 
report by a committee consisting of 
Henry I. Baldwin, Lowell Besley, and 
Raymond C. Brown, with William P. 
House as chairman. This committee 
was appointed to study the subject 
after an earlier resolution had failed 
of adoption; its recommendations were 
acceptable to a substantial majority. 

The summary of the report of this 
committee included the following ob- 
servations and findings: 

Protection of forests from insect 
damage is a necessary part of manage- 
ment for multiple use, not only for 
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protection of timber values but also 
those of wildlife and fish, watershed 
and recreation. During the past 15 
years, 34 million acres of North Amer- 
ican forests have been sprayed with 
DDT for control of forest pests. Ex- 
cept for one major kill of salmon in 
New Brunswick, another in British 
Columbia, and a doubtful one in Mon- 
tana, intensive observations have shown 
the proven mortality of fish and wild- 
life caused by DDT to be minor. The 
unquestionable existence of such risks 
ealls for intensified efforts to minimize 
damage by improved spraying tech- 
niques, close supervision, and the de- 
velopment of safer chemicals. 

The values at stake in spruce bud- 
worm areas include millions of cords 
and board feet of growing stock that 
represent a vital part of the economic 
foundation of those areas; there is 
ample evidence that unchecked defolia- 
tion has resulted in widespread loss of 
timber. With the gypsy moth, the ma- 
jor danger is the westward and south- 
ward spread of the insect from eur- 
rently infested areas of the Northeast 
into 100 million acres of susceptible 
hardwood types; this would not only 
threaten valuable timber but also rep- 
resent a substantial increase in the 
public nuisance involved. The risks 
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of damage and the actual damage at- 
tendant on aerial spraying must be 
balanced against the values that would 
be lost by failure to control these in- 
sects; these values are great enough 
to justify the risks. 

Some segments of public opinion are 
fearful of widespread tampering with 
the environment by chemical spraying 
but are unaware of the risks of not 
controlling forest insect pests. 

Davip M. SmitH 
Chairman, New England Section 


BRS 


Norman G. Jacobson (1887-1960) 


Norman G. Jacobson, 73, of Tacoma, 
Wash., died of a attack on 
March 10. 

Born June 1, 
Wis., he 
at the University of Minnesota with 
the B. S. F. degree in 1910. 

In that year he entered the U. S. 
Forest 
and during the next decade served on 


heart 
1887, in Saukville, 


was graduated in forestry 


Service as a forest assistant, 
several national forests in Oregon, be- 
coming supervisor of the Deschutes in 


1917. 


Following two years in the mer- 
eantile business, he joined Hall, 
Kellogg and Company, Chicago, IIL, 
in 1922 as forest engineer. 

In 1924 he became affiliated in a 
consulting capacity with the St. Paul 
and Tacoma Lumber Company, the 
Shevlin-Hixon Company, and_ the 
Brooks Seanlon Lumber Company. He 
also worked on special projects for 
the Deschutes Forest Protection As- 
sociation, and’ the Western Forestry 
and Conservation Association. 

Mr. Jacobson became forester, later 
chief forester, for the St. Paul and 
Tacoma Lumber Company about 1936. 
He retired from the company (since 
acquired by St. Regis Paper Com- 
pany) several years ago. 

He had been a SAF member since 
1924, and was a former chairman of 
the Puget Sound Section. 


RRR 


Laurence G. Jolley (1910-1960) 


Laurence G. Jolley of Portland, 
Ore., died February 25. 

Born in Seattle, Wash., August 28, 
1910, Mr. Jolley was graduated from 


JOURNAL OF FORESTRY 


the University of Washington College 
of Forestry in 1933. During the sum- 
mers of 1930 and 1933 he worked as 
lookout and fireman on the Olympic 
National Forest and as a forestry 
technician in the CCC Camp in the 
State of Washington. In 1935 he was 
assigned to the Division of Informa- 
tion and Edueation in the regional 
office of the U. S. Forest Service in 
Portland. 

In 1940 he worked as assistant 
ranger on the Colville National For- 
est, and was promoted to district 
ranger in charge of the Quilcene dis- 
trict on the Olympic Forest in 1942. 
He became fire staff assistant on the 
Okanogan Forest in 1944, and was 
advanced to the position of assistant 
supervisor on the Mount Hood Forest 
in 1946. In 1950 he was made forest 
supervisor of the Rogue River Na- 
tional Forest. 

Since 1951 Mr. Jolley had been as- 
sistant regional forester in charge of 
the Division of Information and Edu- 
eation, U. 8S. Forest Service, Portland, 
Ore. He was known throughout the 
Northwest for his forestry activities. 
He became a of the SAF 
in 1937. 
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For efficient and economical spot marking of trees we offer the 
PANAMA Pressure Type Tree Marking Gun. 


This Gun designed and engineered in close co-operation with Forestry men for speed; con 
venience; economy and long trouble-free life— 
The Tank is made of heavy gauge welded steel—Each Unit subjected to hydrostatic test of 


Large Capacity Air Pump enables operator to build pressure up quickly with little effort 
Nozzles with smaller openings available for numbering and lettering of trees— 

Paint flow is restricted at the nozzle which cleans itself each time the trigger is operated— 
Constant pressure in tank enables operator to spot 1 


mark trees WITHOUT DRIBBLING 


The saving in paint used should, in a very short time, more than overcome the cost of the gun— 
Built-in Wrenches for hose couplings and fittings—Suitable for all types of Tree Marking Paint— 
Simplicity of design provides for complete dis-assembly and easy cleaning— 
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Tank equipped with 4 carrying lugs and 2 carrying straps—Can be carried in many different positions 
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CAPACITY 
Up to 1 Gal. Sufficient to spot mark 500 or 
more trees without refilling. 


PRICES 
MILD STEEL TANK 
STAINLESS STEEL TANK 


WEIGHT 
Packed for shipment, 8 Ibs. 
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Hattiesburg, Miss. 
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Membership Applications 
and Advancements 


Proposals for admission, advancement, 
and reinstatement received in the Society 
office during the month of March are 
listed below. 

Action on the eligibility of those pro- 
posed for membership as listed below will 
be taken by the Council as of May 1960. 

Communications from the voting mem 
bers regarding the membership eligibility 
of these persons should be received in 
the Society office prior to that date. 


Allegheny Section 
Student Grade 
PENNSYLVANIA STATE UNIVERSITY 
Gorby, D. W. Rappaport, A. N 
Hirt, R. L. Reeder, T. N. 
Warren, W. B. 


Junior Grade 
H., Service Forester, Dept. 
Pa. 


Gauger, W. 
of Forests & Waters, Mercer, Pa. 
State, BSF, 1959. 

Hill, J. 8S., Researeh Chemist, Johns 
Manville Research Center, Manville, 
N. J. Univ. of N. H., BSF, 1959. 

Oaks, D. P., Forester, Pa. Dept. of For- 

& Waters, Bloomsburg, Pa. Pa. 

BSF, 1959. 


ests 
State, 


Member Grade 


Leslie, R. E., Forester, Armstrong Forest 
Co., Johnsonburg, Pa. Univ. of Maine, 
BSF, 1956 (Junior 1956). 


Appalachian Section 
Student Grade 
NorTH CAROLINA 
tall, W. R. 
Blizzard, D. D. 
Jeffries, K. F. 


STATE COLLEGE 
Smith, J. H. 
Tyson, R. L. 
Waters, J. E. 


Junior Grade 
Hampton, L. A., Specialist, N. C. State 
College Extension Service, Asheville, 
N. C. (Reinstatement). 
Reger, M. V., Dist. Mgr., Champion Pa 
per & Fibre Co., Rutherfordton, N. C. 
(Reinstatement ). 


Member Grade 
Corbett, K. M., P. O. Box 
Bern, N. C. (Junior 1953). 
Hicks, J. R., 37 Monument Ave., 
sonburg, Va. (34R56). 
Jolly, A., 921 Marston St., 
(47R58). 
Millers, A. W., Purchasing Agent, Hick- 
ory, N. C. (Junior 1951). 


New 


251, 
Harri- 


Salem, Va. 


—____. ForestView Tandem— 


TREE PLANTER 


Easy, Low-Cost Planting of Evergreen Seedlings 


AND 
TRANS- 
PLANTS 

FOR 

CHRISTMAS 

TREES AND 

REFOREST- 
ATION. 


FORESTVIEW 
EVERGREEN NURSERY 


Penland, R. F., P. O. Box 7084, Ashe 
ville, N. C. (51R55). 

Price, E. B., Asst. State Forester, S. C. 
State Comm. of Forestry, Columbia, 
8. C. (Reinstatement). 

Purvis, G. M., Asst. Dist. Forester, Ca 
tawba Tbr. Co., Laneaster, S. C. La. 
State, BSF, 1956 (Junior 1956). 

Roy, G. K., Project Forester, USFS, 
Harrisonburg, Va. W. Va. Univ., BSF, 
1954 (Junior 1954). 

Stingley, J. M., 11 Bayview Dr., Jack- 
sonville, N. C. (36R57). 

Varner, D. R., 1102 Newton 
Bern, N. C. (Junior 1953). 


Dr., New 


Wendel, G. W., Southeastern Forest Expt. 


Sta., New Bern, N. C. (Junior 1951). 
Wessell, J. C., Mgr. of Forestry, N. C. 
Prison Dept., Raleigh, N. C. N. C. 
State, BSF, 1953 (Junior 1956). 
Central Rocky Mountain Section 
Member Grade 
Allen, H. V., Forester, USFS, 
Colo. (Reinstatement). 


Denver, 


Central States Section 
Student Grade 
PURDUE UNIVERSITY 
Smith, G. M. 


Junior Grade 

Cramer, R. W., 
Tractor Co., Peoria, 
ment). 


Caterpillar 
(Reinstate- 


Instructor, 
Til. 


Member Grade 
Beazley, R. I., Prof. Southern Ill. Univ., 
Carbondale, Ill. Yale Univ., MF, 1950, 
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Purdue Univ., Ph.D., 
1954). 
Nowak, C. R., 


Ind. (Junior 1952). 
Columbia River Section 


Student Grade 
OREGON STATE COLLEGE 
Farr, G. H. Smith, W. H. 
Harvey, W. L. Stone, D. R. 
Meuseh, J. D. Waitt, R. E. 
Rondeau, R. A. Warner, W. R. 


Junior Grade 


Bohlig, R. Q., Dist. Forester, 
haeuser Co., Longview, Wash. 
instatement ). 

Carolin, V. M., Entomologist, 

Portland, Ore. (Reinstatement). 

Hazen, H. H., 
port, Ore. Univ. Mass., BSF, 1959. 

Klahn, A. E., 
Ore. Colo. State Univ., BSF, 1941. 

Larsen, A. T., Direetor, Ore. State Board 
of Forestry, Salem, Ore. 
ment). 

Worstell, R. L., Reereation & 
Staff, Willamette Nat’l. Forest, 
gene, Ore. (Reinstatement). 

Member Grade 

Madsen, R. 8., 
Board of Forestry, Salem, Ore. (Jun- 
ior 1954). 

MeRorey, R. P., Asst. Chief, 
Portland, Ore. (Reinstatement). 

Remmy, K. F., Forester, Bur. of Land 








Dept. JF Germania, Penna. 
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Pre-publication Price: 


Published Price: 
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We are pleased to announce that orders 
are now being accepted for the 


MANUAL OF PHOTOGRAPHIC 
INTERPRETATION 


. an authoritative, comprehensive, reference on photo interpretation 


in geology, forestry, agriculture, soil sciences, hydrology, engineering, 


and other natural sciences — prepared by nearly 100 recognized 


800 pages—600 illustrations (many in full color) 


$10.50 (members of ASP) 
$12.00 (non-members) 
$12.00 (members of ASP) 


$15.00 (non-members) 


It is anticipated that published prices will be 
in effect on or about May 1, 1960 


SEND IN YOUR ORDER NOW 


published by: 


of Photogrammetry 


1515 Massachusetts Ave., Box F.J., Washington 5, D. C. 








1954 (Junior 


City Forester, LaPorte, 


Weyer- 
(Re- 


Pacifie 
Northwest Forest & Range Expt. Sta., 


Forester, USFS, Wald- 


Forester, USFS, Baker, 
(Reinstate- 


Lands 
Eu- 


Sr. Forester, Ore. State 


USFS, 
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Mgmt., Roseburg, Ore. Univ. Calif., 


BSF, 1956 (Junior 1956). 
Affiliate Grade 


Ross, R. N., Forestry Aid, USFS, Ukiah, 
Ore. 


Associate Grade 


Krieg, G. W., Commissioner, Hood River 
Co., Hood River, Ore. 
Gulf States Section 
Student Grade 
LOUISIANA STATE UNIVERSITY 
Hawkins, J. L. 


Junior Grade 


Noel, J. D., Asst. Dist. 
Oil Co., Minden, La. 
BSF, 1956. 

Woodard, R. E., Forester, Woodard 
Walker Lbr. Co., Inc., Taylor, La. La. 
Polytechnic Inst. BSF, 1953. 


Forester, Nebo 
Univ. Mich., 


Member Grade 


Campbell, T. E., Research Forester, A. J. 
Hodges Industries, Ine., Many, La. 
La. State, BSF, 1952 (Junior 1954). 

Dickerson, H. C., Mgr., Hart Lbr. Co., 
Jasper, Texas (AF51J53). 

Mixon, J. E., State Forester, 
Rouge, La. (Reinstatement). 

Richard, W. E., Dist. Forester, South- 
western Settlement & Development Co., 
Kirbyville, Texas. La. State, BSF, 
1954 (Junior 1954). 

Smith, C. D., Forester, Texaco Ince., La- 
fayette, La. Ala. Tech., BSF, 1956 
(Junior 1956). 


Baton 


Inland Empire Section 


Student Grade 
UNIVERSITY OF IDAHO 
Bartlett, K. H. 


Junior Grade 
Hoeman, J. V., U. S. Army, Fort Ord, 
Calif. Colo. State, BSF, 1959. 


Member Grade 
Powell, H. D., Forester, USFS, Curlew, 
Wash. Colo. State Univ., BSF, 1954 
(Junior 1954). 


Affiliate Grade 
Link, J. E., Field Supv., Dept. of Natu- 
ral Resources, Colville, Wash. 
MeCollister, C. J., Camp Foreman, Pot- 
latch Forests, Ine., Headquarters, 


Idaho. 
Perkins, R. P. Tbr. Mgmt. Asst., USFS, 
Princeton, Idaho. 


Intermountain Section 


Student Grade 
Utan State UNIVERSITY 
Avery, C. C. Ireland, W. E. 


Junior Grade 

Moorhead, J. R., Dist. Forest Ranger, 
USFS, Caseade, Idaho, Univ. Calif., 
BSF, 1956. 

Morgan, R. E., Forester, USDA, Boise, 
Idaho, Utah State, BSF, 1951. 

Settles, R. L., Forester, USFS, Boise, 
Idaho. Univ. Idaho, BSF, 1958. 


Member Grade 
Harry, G. B., Asst. Chief, National Park 
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Service, Moose, Wyo. Univ. Mich., 
BSF, 1950 (Junior 1956). 

Heikkenen, E. A. Forester, USFS, Gar- 
den Valley, Idaho. Univ. Mich., BSF, 
1956 (Junior 1956). 

Steffens, J. D., Forester, USFS, Moun- 
tain Home, Idaho. Univ. Maine, BSF, 
1955 (Junior 1956). 

Wheeler, R. A., Dist. 
USDA, Cokeville, Wyo. 
BSF, 1955 (Junior 1955). 


Forest Ranger, 
Utah State, 


Kentucky-Tennessee Section 


Junior Grade 


Grafton, J. E., Forester, USFS, Stearns, 
Ky. W. Va. Univ., BSF, 1958. 


Member Grade 


Bentley, A. R., Co-ordinator, Hiwassee 
Land Co., Calhoun, Tenn. Univ. Wash., 
MF, 1951 (Junior 1954). 

Bowers, J. L., 407 Watauga Ave., Eliza- 
bethton, Tenn. (Junior 1953). 


New England Section 


Student Grade 
OF MASSACHUSETTS 
Creelman, A. N. Hubbard, D. E. 


Forest, D. J. Pease, R. I. 
Thompson, W. A. 


UNIVERSITY 


UNIVERSITY OF NEW HAMPSHIRE 
French, C. B. Heath, E. I. 
Spafford, F. L. 
Junior Grade 


Sargent, J. E., Co. Forester, Extension 
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University of Wisconsin. McGraw-Hill Publications in the Botanical Sciences. 576 pages, 
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Send for Copies on Approval 


McGRAW-HILL BOOK COMPANY, INC. 


NEW YORK 36, N. Y. 
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Service, Lancaster, N. H. Univ. N. H., 
BSF, 1959. 
Member Grade 
Billings, J. L., Co. Forester, Farm Bur. 
Office, Woodstock, Vt. Univ. Mass, 
1950 (Junior 1954). 


Affiliate Grade 
Bradder, W. E., Consulting Forester, 
Sable Mt. Corp., Rutland, Vt. 
Gooley, W. R., Forester, Maine 
Service, Augusta, Maine. 
Pollock, W. 8., Canadian International 
Paper Co., Quebec, Canada. 
Reeve, W. L., Sharon Publishing Co., 
Sharon, Mass. (Reinstatement). 
Woodward, R. V., Field Supv., Blister 
Rust Control, Laconia, N. H. 


Forest 


New York Section 


Student Grade 
STaTeE UNIVERSITY OF New YorK 
Dailey, F. D. MacPherson, R. J. 
Graham, D. L. Momberger, G. L. 
Jurgensen, M. F. Ryan, G. D. 
Junior Grade 
Staley, J. M., Forest Pathologist, North 
eastern Expt. Sta., Upper Darby, Pa. 
Mont. State, BSF, 1951. 
Northern California Section 


Junior Grade 
Wright, L. H., 1020 High Street, Oak- 
land, Calif. (Reinstatement). 
Member Grade 
Tryner, J. P., Dist. Supt., State Div. of 
Beaches & Parks, Eureka, Calif. (Rein- 
statement). 
Ozark Section 
Student Grade 
or MISSOURI 
Jones, B. L. 


UNIVERSITY 
Coose, R. L. 








FOR SALE 
Slash, Loblolly, Longleaf 


Shortleaf Pine Seed 


In Wholesale Quantities 


Treated with Rodent and 
Bird Repellent For Direct Seeding 
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for 


Southern 
Pine 
Seed 


SOUTHERN SEED 


COMPANY, INC. 
Baldwin, Georgia 


| Fearon, R. R., Forester, 


| Terry, N. D., 














Loewenberg, B. J. 

Miller, D. R. 

Patterson, E. L. 

Fallert, R. A. Reid, C. P. P. 

Gibbs, J. B. Vogt, A. R. 
Watson, K. J. 


Crozier, R. G. 
Deutsch, H. A. 
Ewing, F. E. 


Junior Grade 


Student Eligible for Automatic 
Advancement 


UNIVERSITY OF MISSOURI 
Thompson, J. M. 


Member Grade 
Fox, W. H., General Partner, W. 8. Fox 
& Sons, Pine Bluff, Ark., (Af47J56). 
Grey, G. W., Farm Forester, Mo. Cons. 
Comm., Owensville, Mo. Univ. Mo., 
BSF, 1956 (Junior 1956). 


Affiliate Grade 


Ashworth, D. W., Forester, International 
Paper Co., Pine Bluff, Ark. 

Baldus, L. G., Forester, International 
Paper Co., Morrilton, Ark. 

Crouse, D. F., Forester, USFS, 
Springs, Ark. 

Duren, F. L., Forester, 
Paper Co., Benton, Ark. 

Francis, K. K., Asst. Dist. Forester, 
Dierks Forest Inc., Dierks, Ark. 

Johnston, G. E., Asst. Dist. Forester, 
Dierks Forest Inc., Grannis, Ark. 

McClendon, J. B., Forester, USFS, Glen 
wood, Ark. 

Moore, J. L., Forester, 
Paper Co., Benton, Ark. 

Sirmon, G. E., Block Forester, Fordyce 
Lbr. Co., Fordyce, Ark. 


Puget Sound Section 
Student Grade 


UNIVERSITY OF WASHINGTON 
Grayson, K. G. McCaslin, P. H. 


Hot 


International 


International 


Junior Grade 

Abbott, R. F., Forester, USFS, Glacier, 
Wash. Univ. Maine, BSF, 1958 

Abrahamson, D. P., Chemist, Crown Zel- 
lerbach Corp., Port Townsend, Wash. 
(Reinstatement). 

Hansen, C. N., Forester, Co. of Pierce, 
Tacoma, Wash. Univ. Wash., BSF, 
1959. 

Kom, H. C., Forester, Northern Pacific 
Railway Co., Seattle, Wash. Mont. 
State, BSF, 1957. 


Member Grade 
Telford, R. C., Woods Mgr., Columbia 
Cellulose Co., Ltd., Terrace, B. C., 
Canada. Univ. Wash., BSF, 1939 (Jun- 
ior 1954). 
Affiliate Grade 
Daniels, S. R., Dist. Administrator, Dept. 
of Natural Resources, Deming, Wash. 


| Dugger, W. W., Forester, Dept. of Nat- 


ural Resources, Forks, Wash. 

USFS, Pack- 

wood, Wash. 

Tbr. Cruiser, Weyer- 
haeuser Co., Centralia, Wash. 

Westlund, H. E., Forestry Law Enforce- 
ment Officer, Dept. of Natural Re- 


sources, Sedro Woolley, Wash. 
Southeastern Section 
Student Grade 
UNIVERSITY OF FLORIDA 


Crooks, J. R. Hemingway, G. B. 
Estes, J. E. Trons, E. C. 
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Garland, W. B. Johnson, J. P. 
Thompson, E. F. 


UNIVERSITY OF GEORGIA 


Coram, J. H. Forsyth, J. E. 
Hyatt, R. R. 


Junior Grade 
Dockery, E., Jr. Forester; Fla. Forest 
Service, Ocala, Fla. Univ. Ga., BSF, 
1959. 
O’Neal, J. P., Procurement Forester, 
Gulf States Paper Corp., Demopolis, 
Ala. (Reinstatement). 


Member Grade 

Bailey, W. M., Division Supt., Interna- 
tional Paper Co., Panama City, Fla. 
(Junior 1954). 

Barbaree, J. A., Mgr., Bacon & Bickley 
Pulpwood Co., Waycross, Ga. Univ. 
Ga., BSF, 1956 (Junior 1956). 

Griffin, J. W., Unit Forester, Interna- 
tional Paper Co., Jackson, Ala. La. 
State, BSF, 1956 (Junior 1956). 

Hausman, D. W., Farm Forester, Fla. 
Forest Service, Ocala, Fla. Univ. Fla., 
BSF, 1956 (Junior 1956). 

Lindau, A. H., Unit Forester, Interna- 
tional Paper Co., Bronson, Fla. Univ. 
Fla., BSF, 1954 (Junior 1954). 


Affiliate Grade 
Arledge, L. U., Working Cirele Forester, 
St. Regis Paper Co., Fargo, Ga. 
Henker, G. G., Forester, Southern Tbr. 
Mgnt. Service, Inc., Birmingham, Ala. 
Southwestern Section 
Junior Grade 


Sturm, D. C., Logging Eng., Southwest 
Forest Industries, Phoenix, Ariz. Colo., 
State Univ., BSF, 1955. 





“PHONE OR WRITE FOR _ 
Free 24-Page Catalog 


MFRS. OF A COMPLETE LINE OF 








ae SQOeod 


Dept. J, 301 S. San Pedro St., L.A. 13 








PLANTING 
TREES ? 


Use a “FORESTER” or 
“CONSERVATOR” Planter 


Complete 
information 
J on request 
&K{(): UTILITY TOOL 
s  & BODY CO. 


Clintonville, Wis. 


oF De *e 
% 


~~ 
s 
‘ny sin’ 











TREES FOR FOREST PLANTING 


PINE*SPRUCE 


We have grown Pine, Spruce and other 
conifers for 50 years. 


KEENE FORESTRY ASSOCIATION 
BOX 378, KEENE, NEW HAMPSHIRE 








: BAKED ENAMEL 
fer WOODLAND BOUNDARY MARKERS—NO 
TRESPASSING & FIRE WARNING SIGNS— 
LOCATION MARKERS—CRUISER G8—etes 
any size te your speeifications. FOR 
QUOTATIONS ON ALL YOUR SIGN NEEDS 
state size and quantity. 

A. L. LIND COMPANY 

5086 THOMAS AVENUE SOUTH 

Les MINNEAPOLIS 10. MINNESOTA coe 





REGULATION 
FIELD CLOTHES 


for 
U. S. FOREST SERVICE PERSONNEL 


Complete Price List on Request 


THE FECHHEIMER BROS. CO. 


UNIFORMS FOR OVER 75 YEARS 
CINCINNATI 2, OHIO 








~ EVERGREEN 
SEEDLINGS AND TRANSPLANTS 
Growers of Pine, Spruce, Fir, 


Hemlock, etc. 
FREE WHOLESALE PRICE LIST 


SUNCREST NURSERIES 
BOX 305-G, HOMER CITY, PENNA. 


PACIFIC WEATHER SERVICE 


WEATHER: Forecasts—Warnings— 
Modification. 
Fire Danger Rating—Instruments 
J. B. "Ben" Melin, Meteorologist 
1222 N.E. 117th Ave., Portland 20, Oregon 


AL. 2-5410 

















SILVA COMPASS 
Easy, Precise, Fast to Use! 


Recommended by foresters. Built-in 
mechanism to adjust for declina- 
tion; sighting mirror; manv 
other features. Write for free 
literature and imstructions. 


SILVA, INC. La Porte, ind. 


Wyche, J. 8., Forester, USFS, Alpine, 
Ariz. Colo. State Univ., BSF, 1958. 
Member Grade 


Lindquist, L. A., Asst. Dist. Forest 
Ranger, USDA, Jemez Springs, N. M. 
Iowa State, BSF, 1956 (Junior 1956). 


Upper Mississippi Valley Section 
Student Grade 
Iowa STATE UNIVERSITY 
Manwiller, F. G. Schelhaas, J. A. 
Shepard, R. A. 
OF MINNESOTA 
Hall, J. T. 


UNIVERSITY 
Erickson, W. C. 


Junior Grade 

Cushman, W. H., Asst. Area 
State Land Mgmt., Duluth, 
Univ. Minn., BSF, 1956. 

Gill, T. S., Dist. Ranger, USFS, Vir 
ginia, Minn. (Reinstatement). 

Hartwick, R. A., Dist. Ranger, USFS, 
Aurora, Minn. (Reinstatement). 

Roberts, T. E., Forester, Chippawa Nat’l. 
Forest, Cass Lake, Minn. (Reinstate 
ment). 

Wolter, J. C., Forester, 
Minn. (Reinstatement). 


Forester, 
Minn. 


USFS, Ely, 
Member Grade 
Winters, E. J., Forester, 
Corp. of Canada, Ltd., Port 
Canada (Junior 1953). 


Marathon 
Arthur, 


Affiliate Grade 
Hesse, H. D., ACP Field Inspection, 
Minn. State Forest Service, St. Paul, 
Minn. 


For low-cost chemical 
control of brush and 
unwanted hardwoods .. . 


HURRICANE 
MIST BLOWER 


Air blast your way to greater efficiency 
and lower costs in brush and hard- 
wood control with Forestry Suppliers’ 
amazing Hurricane Mist Blower. Now 
used by government, industry and pri- 
vate owners, the Hurricane is priced 
at only $795. Write for full details. 


Forestry 


Suppliers, Inc. 


P. O. Box 8305, Battlefield Sta., 
Jackson 4, Miss. 
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Linge, R., Forest Ranger, State of Minn., 
Forest Lake, Minn. 

Radke, L. A., Asst. Area Forester, Minn. 
Forest Service, Park Rapids, Minn. 
Westra, H. E., Forest Ranger, State of 

Minn., Zimmerman, Minn. 


Washington Section 
Member Grade 


Downs, A. A., Chief, Foreign Forestry 
Branch, USFS, Washington, D. C. (Re 
instatement ). 


Wisconsin-Michigan Section 
Student Grade 


MICHIGAN COLLEGE OF MINING 
& TECHNOLOGY 


tabboni, A. J. Landgraff, D. A. 
Reed, C. G. 


UNIVERSITY OF MICHIGAN 
Ernest, G. J. Whitmore, J. L. 


Junior Grade 


Hosking, R., Log Sealer, Goodman Lbr. 
Div., Newberry, Mich. Mich. Mining 
& Tech., BSF, 1950. 

O’Brien, J. M., Forester, Sno Kist Tree 
Co., Cheboygan, Mich. Univ. Mich., 
BSF, 1960. 

Rieck, C. E., Supv., Wis. Cons. Dept., 
Tomahawk, Wis. (Reinstatement). 


Member Grade 


Fulton, M. D., Asst. Dist. Mgr., Mosinee 
Paper Co., Solon Springs, Wis. (Jun 
ior 1953). 

Hiller, R. L., Sales Rep., American 
Cyanamid, Hartland, Wis. Univ. Minn., 
BSF, 1938, (Junior 1956). 

Landino, J. W., Pulpwood Procurement, 
Sterling Pulp & Paper Co., Eau Claire, 
Wis. (36R55). 

Lehmann, W. A., Dist. Forester, Mich. 
Dept. of Cons., Sault Ste. Marie, Mich. 
Univ. Mich., BSF, 1943 (Junior 1956). 

Leo, G. N., Tree Clearing Field Supv., 
Consumers Power Co., Jackson, Mich. 
Univ. Mich., BSF, 1954 (54R56). 


Affiliate Grade 


Garrett, R. E., Lake States Production 
Supt., Kimberly Clark Corp., Kings- 
ford, Mich. 

Hornick, J. R., 
Forest, Ironwood, 
ment). 

Int-Hout, H. C., Forester, U. 
Corp., Norway, Mich. 

Serena, F. C., Forestry 
USFS, Ironwood, Mich. 

Smolich, W. N., Forester, U. 
Corp., Ishpeming, Mich. 

Uhazie, J. E., Foresters Aide, Kimberly 
Clark of Mich., Ine., Iron Mountain, 
Mich. 

Waara, W. A., Supt., Copper Range Co., 
Houghton, Mich. 

Wills, R. A., Forester, U. 8. Steel Corp., 
Norway, Mich. 


No Section 


Corresponding Grade 


Forester, Ottawa Natl. 
Mich. (Reinstate 


S. Steel 


Aid 


General, 


S. Steel 


Carpenter, A. P., Chief of Reforestation, 
Patrimonio Forestal del. Estado, 
Madrid, Spain. 

Member Grade 


Peterson, L. E., Chief, U. 8S. A. Opera- 
tions Mission to Colombia, Bogota, 
Colombia. (Reinstatement). 








Forestry News 





James R. Lienrz, vice president of Union Bag-Camp Paper Corporation, recently 


*“dibbled in’ 


nection with their Savannah, Georgia, Mill. 
Bridges, Jr., Union Bag-Camp woodlands director, holds the seedlings, and 


W. J, 


’ the 100,000,000th tree planted on lands owned by the Company in con- 


Lientz is shown doing the honors as 


B. E. Allen, woodlands manager of the Savannah plant, looks on at the left. 
The prized seedling was grown in the Company’s Bellville Nursery, one of 


21,750,000 produced there this year. 


Union Bag-Camp foresters estimate the com- 


pany-owned land is currently being restocked at a rate of four trees planted for 


every one cut. 


Planting in 1959 Tops Records 

An alltime high of over 2 billion 
trees were planted in 1959 according 
to the Department of Agriculture. 
This record, according to the Depart- 
ment, is due largely to the increase in 
planting on private lands. A Forest 
Service summary shows 2,118,471 acres 
were planted, about one-third of which 
was land placed in the Conservation 
Reserve program under 10-year con- 
tracts. Private land plantings rose to 
1.88 million trees in 1959 compared 
with 1.33 million in 1958. For the 
same years, planting on federal land 
rose to 167,610 acres from 133,509. 
Planting on other public lands de- 
creased slightly, according to the re- 
port. 


Forest Products Laboratory to 
Celebrate 50th Anniversary 


The Golden Anniversary of the U. S. 
Forest Products Laboratory, oldest 
research organization of its kind in 


the world, will be observed June 2-4 
at Madison, Wis. 

Plans for the celebration, expected 
to bring hundreds of friends, 
“alumni,” and well-wishers to Madison, 
were announced by Director Edward 
G. Locke. The 3-day affair, he said, 
will be touched off with a banquet 
Thursday evening, June 2. At a gen- 
eral meeting of Laboratory staff and 
guests Friday morning, key leaders in 
industry, government, and education 


will speak on various facets of re- | 


search, past and future. And on Fri- 


day afternoon guests will tour the | 


Laboratory to view special exhibits 
and witness dedicatory ceremonies. 


All day Saturday, the Laboratory | 


staff will hold house for the 


publie, 


open 


The pioneer Laboratory was dedi- | 


cated June 4, 1910, to a career of 
public service which, Dr. Locke 


pointed out, has yielded rich reiurns | 


to both producers and consumers of a 
multitude of wood products. 
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PRUNING MADE EASY 


Bartlett Mfg. Co. now offers the 
M-414 MEYLAN PRUNING SAW 
which consists of the 4 
use of an axe handle 
with the Bartlett No. 
44 Pole Saw Head 
except that a special 
blade of heavier tool 
steel is used and 
can be furnished in 
either 16” or 18” 
length. The axe han- 
dle, which is espe- 
cially made for this 
saw is properly ta- 
pered to fit the head 
and is 36” long. 
Because the Meylan 
Saw will enable a 
man of average 
height to prune 914 
ft. from the ground, 
it has made a saving 
in pruning conifer- 
ous plantations as 
great as 25%. 

The Saws are available 
for prompt shipment, 
delivered to any ad- 


dress in U.S.A. at the 
following prices. 


M-414 Meylan Saw, complete 
with 16” blade $12.00 


M-414 Meylan Saw, complete 
with 18” blade..........812.50 


Subject to special price 
to public institutions for 
dozen lots. 


BARTLETT 
No. 114B 
PRUNING 


lined, speedy- 

cutting prun- 

ing saw with 

big, hus teeth 

that cut full length 

of blade. 4 teeth per 
inch. No other saw com- 
pares with it for speed, 
efficiency and ease of fil- 
ing. No special gauges 
required. 


114B—Special Utility Saw 
Delivered $9.75 


Bartlett Mfg. Co. 


3015 E. Grand Boulevard 
Detroit 2, Mich. 
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Forest Management 


use the 


HAGA ALTIMETER 


and the 


SPIEGEL- 
RELASKOP 


Easy to check height, diameter of 
trees, basal area etc. 


Topographic-, Degree- & Percent- 
age scale. Scales self-adjusting 
for any slope. Built-in-rangefinder. 


POCKET 
ALTIMETER 
BAROMETER 


Registers anew every 3000 feet, 
easily readable scale. Weather- 
forecaster. 


Ask for free literature: 


Wittiam J. WOLFF 


4051 Maybelle Ave. 
Oakland, Cal. 











National Forest Visits Continue 
to Increase 

The Department of Agriculture re- 
ports that recreation visits to the na- 
tional forests hit an all-time high in 
1959, with the greatest use occurring 
on undeveloped 1959 
visits were up 33 percent from 1958. 


areas where 


National Park Service Reports 
Record 62,812,000 Visitors in 1959 

Travel to the 29 National Parks and 
154 other areas administered by the 
National Park Service totaled 62,812, 
000 in 1959, the National Park Service 
has reported to Secretary of the In- 
terior Fred A. Seaton. 

The 1959 total, an all-time record, 
showed an increase of 4,315,000 visit- 
ors over the 58,677,000 recorded in 
1958, National Park Service Director 
Conrad L. Wirth said. The previous 
record was 59,285,000 in 1957. 


Lumber Consumption in 
1959 Reported 

National consumption of lumber 
during 1959 totaled 40,470,000,000 
feet, according to industry estimates 
released by the National Lumber Man- 
ufacturers Assocication. This was a 
gain of seven percent over 1957 and 


| 1958 but a drop of two percent from 


1956. 

Softwood lumber consumption was 
33,263,000,000 board feet, or eight per- 
cent above 1958, while consumption 
of hardwoods totaled 7,207,000,000 
board feet, an increase of five percent. 
Per capita consumption of lumber in 
the U. S. amounted to 224 board feet 
in 1959, compared with 213 board feet 
in 1958, 215 board feet in 1957 and 
241 board feet in 1956. 

At the same time, the National 
Oak Flooring Manufacturers’ Associa- 
tion reported that hardwood flooring 
demand in 1959 was the greatest in 
three years. 


Forester Among Oregon 
Outstanding Young Men 
Candidates 

Keith Petrie, Portland, Ore., re- 
cently represented Oregon’s profes- 
sional eandidate for 
Outstanding Young Man of Oregon. 
Although not one of the final three 
young men selected, he was one of 40 
candidates submitted by organizations 
throughout the state. 

The selection was sponsored by the 


foresters as a 


state Junior Chamber of Commerce. 
Former Oregon Governor Charles A. 
Sprague, now publisher of the Oregon 
Statesman, Salem daily newspaper, 


headed the judges. 


Widow of SAF Charter 
Member Dies 

Drew Bennett Sherrard, 
Thomas H. Sherrard, one of the 
Founders and Charter Members of the 
Society of American Foresters, died 
in Portland, Ore., on March 22. Mrs. 
Sherrard was a nationally known gar- 
den writer and a long-time contributor 
to the Home and Garden section of 
the (Portland) Oregonian. Her ar- 
ticles on gardening have appeared in 
Woman’s Home Companion, American 
Home, Better Homes and Gardens, 
Sunset, and Country Gentleman. 


widow of 


Industrial & Private 


W. E. Griffee Named Staff 
Chief of Western Pine 
W. E. Griffee, Portland, Ore., was 
formally named secretary-manager of 
the Western Pine Association at the 
group’s annual board of directors’ 
meeting in San Francisco, March 5. 
He succeeds S. V. Fullaway, Jr., 
who retired January 1 after heading 
the group for 30 years. 
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Precious 
Seconds! 


Men who fight 
forest fires agree 
that every second 
is precious— 
priceless, in fact. 


And when it 
comes to towers, 
they agree again. 
As they discuss 
strength, weather- 
resistance, engi- 
neering know- 
how and ease-of- 
assembly, the 
name, Aermotor, 
alwayscomes 4 
first. 





“In Observation Towers, 
the Standard of Excellence Since 1888” 


AERMOTOR COMPANY 


2500 W. Roosevelt Road © Chicago 8, Illinois 


Griffee had been assistant secretary- 
manager of the association since 1936, 

James D. Bronson, Yakima, was re- 
elected president of the association. 
Vice presidents are Kenneth R. Walk- 
er, Anderson, Calif., and J. B. Edens, 
Phoenix, Ariz. R. A. Rehfeld, Phoe- 


nix, was renamed treasurer. 


TAPPI Forest Biology 
Symposium To Be Held in August 


For the first time, a special Sympo- 
sium on Forest Biology, sponsored by 
the Technical Association of the Pulp 
and Paper Industry (TAPPI) Forest 
Biology Committee, will be held 
August 24-26, 1960, at the New Wash- 
ington Hotel, Seattle, Wash. 

This three-day meeting is designed 
to attract both woodlands men and 
mill people interested in wood quality. 
Special sessions will be devoted to dis- 
cussion of problems shared by both 
mill men and foresters. This confer- 
ence also will be of interest to wood 
chemists and biologists. 

Expected attendance at this meet- 
ing will be limited by the available 
facilities to approximately 200; there- 
fore it is required that registrations 
for this symposium be made in ad- 
vance of the opening date. Pre-reg- 
istration forms will be available from 





May 1960 


TAPPI, 360 Lexington Avenue, New 
York 17, N. Y. 

R. J. Seidl, Simpson Timber Co., 
Seattie Wash., is general chairman of 
the symposium, and the technical pro- 
gram is being prepared by J. W. Duf- 
field, W. B. Greeley Forest Nursery, 
Nisqually, Wash. Local arrangements 
will be handled by R. Z. Callaham, 
U. S. Forest Service, Inland Empire 
Research Center, Spokane, Wash. A. 
J. Winchester, TAPPI, New York, 
will act as treasurer and publicity di- 
rector for the conference. 


Westvaco Plants 7.5 
Million Seedlings 


Southern Woodlands Division of 
West Virginia Pulp and Paper ap- 
proached the end of the 1960 planting 
season with a total of approximately 
71% million seedlings planted in woods 
and open fields, adding 10,700 acres of 
plantations to Westvaco’s woodlands 
in South Carolina and Georgia. Com- 
pletion of the 1960 season brings com- 
pany plantings since 1945 to a grand 
total of 73,963,000 seedlings, covering 
approximately 102,000 acres. Princi- 
pal species planted were loblolly and 
slash pine along with some cypress. 

All planting stock during the last 
three years has been supplied by West- 
vaco’s tree nursery near Summerville. 
The nursery, with a potential capacity 
of some 20 million seedlings annually, 
is part of the over-all forestry program 
being handled by West Virginia for- 
esters. The program includes selection 
of superior seed trees, pine cone collec- 
tion, and extraction and treatment of 
seeds in advance of nursery planting. 

William Ernst, Jr., is manager of 
West Virginia Pulp and _ Paper’s 
Southern Woodlands Division. 


St. Regis Awards Two 
Fellowships 


St. Regis Paper Company announces 


that in recognition of the importance | 
of scientific forestry methods and tree | 


genetics it again offers two fellowships 
in forestry in addition to five under- 
graduate scholarships in forestry. The 


fellowships are valued at $1,000 each, 


and are given for one year. 

Winners of the two St. Regis Fel- 
lowships in Forestry this year are John 
P. Butt of the New York State Col- 
lege of Forestry and Gerald R. Stairs 


of the Yale University School of For- | 


estry. 


of Master of Forestry at the New York 
State College of Forestry. 
Mr. Stairs expects to work at the 


Mr. Butt will study for the degree | 


In Forest Land Management... 


On thousands of acres of managed forests 
Weedone Chemical Brush Killers are 
paving the way to maximum production 
of timber products. Weedone chemicals 
and techniques have proven to industry, 
experimental stations and forestry experts 
that timber stand improvement 
can be efficient and economical. 


More 
Timber 
through 
WEED 
TREE 
CONTROL 
with 
WEEDONE 
Chemicals! 


To its long reliable line of chemicals 
for Forest Land Management 
Programs, Amchem has added 
recent herbicide developments which 
now provide products and techniques for 
successful application to any forestry 
problem. The Amchem chemicals listed 
below, when applied according to 
directions, are your assurance of the 
most effective program to meet 
your specific requirements — 


WEEDONE 


special air spray formula 


WEEDONE 


brush killer 977 
TRINOXOL 
AMIZOL 
DINOXOL 
WEEDONE LV 4 


Write for comprehensive free folder that describes the right Amchem Weed Tree 
Control Program to fit the conditions of your forest. Includes specific applica- 
tion directions, seasonal factors, regional considerations, other valuable data. 


AMCHEM PRODUCTS, INC. 


Amchem, Weedone, Amizol, Trinoxol and Dinoxol are registered trademarks of 
AMCHEM PRODUCTS, INC. (Formerly American Chemical Paint Co.) 
AMBLER, PA. « St. Joseph, Mo. © Niles, Calif. 














Land Surveyors Consulting Forest Engineers 


BELANGER and BOURGET 


86 MOUNTAIN HILL, QUEBEC, 
P.Q., CANADA 
Forest Surveys and Forest Management and 
Inventories. Estab- Logging plans. Loca- 
lishing of boundary tions for Wood indus- 
lines. tries. 








R. B. SHANNON & ASSOCIATES 


— Consulting Professional — 


Engineers Foresters 
Surveyors Landscape Architects 


KITTANNING and INDIANA, PENNA. 




















KEITH CRANSTON, Forestry ConsuLTANT 


LELAND, MISSISSIPPI (HEADQUARTERS) 


Professional services and nationwide loans on timber- 
land, provided through Connecticut General Life 
Insurance Co. 

A. Mek ry si Ap 





Also supervision of estates; 3 : 
praisals; Forestry Personnel Pl with Ind 














FOREST MANAGEMENT 
Forest Development Studies 
Forest Inventories 
Forest Appraisals 


Topographic Mapping 
Timber Stand Maps 
Land Classification 


Heimmon, Jensen éx Wallen 


MAPPING AND FORESTRY SERVICES 
660 HEGENBERGER ROAD OAKLAND 21, CALIFORNIA 


General Photogrammetric and Forestry Consulting Services 














JAMES W. SEWALL COMPANY 


OLD TOWN, MAINE 





JOURNAL OF FORESTRY 


Yale School of Forestry for a Ph.D. 
degree in Forest Genetics. 


Industry Research Post Filled 


Donald B. Malmberg has been 
named to the newly created position 


| of research forester for Crown Zeller- 
| bach Corporation’s lower Columbia 
| tree farms. He will be based at the 


Clatsop division near Seaside, Ore. 
C. W. Richen, manager of the com- 


| pany’s Northwest timber operations, 
| in announcing the appointment said: 
| “Mr. Malmberg’s work will deal large- 

ly with western hemlock which is the 


predominant species on many of our 
coastal tree farms in Washington and 


| Oregon.” 


The coastal project will be co- 
ordinated with similar studies now 


| under way at the forest section of the 


company’s Central Research Develop- 


| ment laboratory in Camas, Wash. 


A native of Oregon, Malmberg re- 
ceived his Bachelor of Science degree 
in forestry at Oregon State College. 
He earned his Master degree at the 
University of Washington. He has 
been employed as research forester for 


the Port Blakely Mill Co., Elma, 


Wash. 


| Veteran Industry Logger Dies 


L. N. Rees, logging manager of 
Crown Zellerbach Corporation’s Cath- 
lamet, Wash., and Clackamas, Ore., 
logging division, died Thursday morn- 
ing, March 24, in a Portland, Ore., 


| hospital following a week-long confine- 
| ment. 


Mr. Rees was widely known through- 
out the forest industry as the inventor 


| of the Rees air tongs and other logging 
| equipment. 


He was born in Idaho Falls, Idaho, 
on March 4, 1902. He joined Crown 
Zellerbach as a highclimber at its 
Wahkiakum county logging operation 
near Cathlamet, Wash., in 1927. 


West Coast Industry 


Leader Retires 


Retirement of C. H. Kreienbaum, 
vice chairman of Simpson Timber 


| Company and a leader in West Coast 


forest products affairs through the 
past four decades, became effective 
March 2. 

The Simpson executive was a leader 
in the West Coast Lumbermen’s Asso- 
ciation for many years and served as 
president in 1946. He also served as 
a director and officer of the National 
Lumber Manufacturers’ Association; 
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Pacific Northwest Loggers Association ; 
Puget Sound Scaling Bureau; and the 
California Redwood Association. He 
is an Affiliate member of the SAF. 





Public 





Utah State Parks Director Named 


Wilford L. Hansen, assistant re- 
gional forester at Albuquerque, N. 
Mex., has been appointed the new di- 
rector of Utah State Parks, it has 
been announced by Harold P. Fabian, 
chairman of the Utah State Parks 
Commission. 

In his assignment Mr. Hansen will 
occupy the post vacated by the resig- 
nation of Director Chester J. Olsen 
which became effective April 1. 

A native of Richfield, Utah, Hansen 
is a 1931 forestry graduate of Utah 
State University and holds a master 
degree in recreation from the New 
York State College of Forestry. 

He served successively in various 
ranks from forest guard through for- 
est supervisor in the Intermountain 
Region of the U. S. Forest Service 
from 1931 through 1948 on the Cache, 
Boise, and Uinta National Forests and 
was placed in charge of watershed 
management and recreation activities 
in the regional headquarters at Ogden. 
Utah, in 1948. 

He was promoted to assistant re- 
gional forester in charge of watershed 
management, multiple use coordina- 
tion and information in 1950. 


E. L. Little on Assignment 
in Venezuela 


Dr. Elbert L. Little, Jr., Forest 
Service dendrologist in the Washing- 
ton Office, has accepted for the spring 
term the position of visiting professor 
of dendrology in the Forestry School, 
University of the Andes, Merida, 
Venezuela. While there, Dr. Little 
plans to complete a book on the trees 
of Venezuela, which he started on a 
previous assignment to the same posi- 
tion in 1953-1954. Dr. Little will re- 


turn to his position in Washington | 


in July. 


Named to Rocky Mountain 
Station Staff 


Dr. F. Dean Freeland has been ap- 
pointed to the research staff of the 
Rocky Mountain Forest and Range 
Experiment Station, Fort Collins, 
Colo., Director Raymond Price has 
announced. In a newly created posi- 
tion, he will work on watershed man- 


F. DEAN FREELAND 


agement projects in the central Rocky | 


Mountains. 


Before joining the station, Dr. Free- | 


land was assistant professor of for- 
estry at Michigan State University. 


He had previously worked at U. S. | 


Forest Service experiment stations in 
Columbus, Ohio, and Asheville, N. C., 
and as a technical adviser in tropical 
forestry in Colombia, South America. 

He received his bachelor and master 


degrees in forestry from the Univer- | 


sity of Michigan and his Ph.D. in for- 
est soils and influences from Michigan 
State University in 1956. 


U. 8. Marine Corps in China and the 
Pacific. 


Forest Supervisor Selected For 
Washington Post, Successor 
Named 


Veldon A. Parker, supervisor of the 


Lassen National Forest, Calif., was 


promoted and transferred in April to 
the position of chief of the Branch 


of Directives Management in the Divi- | 


sion of Administrative Management, 
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C., according to Re- 
A. Connaugh- 


Washington, D. 
gional Forester Chas. 
ton, San Francisco. 

Parker graduated with a degree in 
forestry from Oregon State College in 
1932. His career with the U. S. For- 
est Service started in 1929 with sum- 
mer work. In 1933 he was transferred 
to California where he served in va- 
rious assignments on the Modoe, Plu- 
mas, Shasta and Lassen National 
Forests. In 1949 he became Training 
and Safety Officer in the San Fran- 
cisco Regional Headquarters. Mr. Par- 
ker returned to the Lassen National 
Forest as supervisor in 1951. 

Irwin J. Bosworth, forester in charge 
of timber management, Plumas Na- 
tional Forest, has been promoted to 
supervisor of the Lassen National For- 
est. 

Bosworth started his Forest Service 
career as fire guard on the Angeles 
National Forest in 1939. He has moved 
progressively through the ranks of the 
Forest Service as fire control assistant, 
dispatcher, timber management 
assistant, district ranger and forester 
on the Angeles, Shasta, and Piumas 
National Forests, being assigned to 
his present position on the Plumas 
National Forest in 1955. He is a 
graduate of the University of Cali- 
fornia School of Forestry at Berkeley. 
He participated in an intensive Ad- 
ministrative Management Training 
course given by the USDA Leadership 
1959. 


fire 
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Schools 





Kraemer Named Visiting 
Professor at Syracuse 


Dr. Hardy L. 


State University 


Shirley, dean of the 
College of Forestry 
at Syracuse University, has announced 
that Dr. J. Hugo Kraemer has re- 
cently been appointed to the college 
as visiting associate professor of 
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world forestry in the Department of 
Forestry Economies. 

Dr. Kraemer is in charge of the 
world forestry program for under- 
graduate and graduate students, pro- 
viding instruction in world forestry 
problems, as well as possibility statis- 
ties. 

Kraemer graduated from The New 
York State Ranger School in 1928. 
He received a B.S. degree from the 
University of Idaho in 1934. One year 
later, he earned a Master of Forestry 
degree from Harvard University, and 
in 1943, a Ph.D. was conferred upon 
him by Yale University. 

Dr. Kraemer was a consulting for- 
ester from 1955 to 1959. During 1953- 


J. Hvuco KRAEMER 

1954 he served in Korea as chief of 
the Division of Forestry, U.N. Korean 
Reconstruction Agency. He was a 
member of the faculty of Purdue Uni- 
versity from 1947 to 1951 and, during 
World War II, was chief of the Forest 
Resources Unit of the Board of Eco- 
nomie Welfare. 

Dr. Kraemer has traveled extensively 
and is the author of numerous pub- 
lications on forestry, wood technology, 
and foreign resource development. 


Harlow Wins International 
Film Award 


A faculty member of the State Uni- 
versity College of Forestry at Syracuse 
University, Syracuse, N. Y., is one of 
two Americans receiving top awards 
for scientific-didactic films entered in 
the recent Venice International Film 
Festival. 

The film festival’s Committee on In- 
ternational Non-Theatrical Events re- 
cently announced that Dr. William M. 
Harlow, professor of wood technology 





May 1960 


at the College of Forestry, has been 
awarded the Bueranio d’Argento for 
his edueational film production entitled 
‘‘Rhythmie Motions of Growing 
Plants.” 

For his outstanding achievement, the 
University of Padua, Padua, Italy, has 
Harlow a silver medal- 
special citation his 


awarded Dr. 
lion and a 
entry. Both awards been trans- 
mitted to Dr. Harlow through the 
Italian Embassy in Washington, D. C. 

“Rhythmie Motions of 
Plants” was selected for top honors 


for 
have 


Growing 


for its “outstanding excellence as a 
teaching film in science.” 

The Bueranio d’Argento is the high- 
est award given the 
Venice International Film Festival for 
the best films pro- 
duced, 

Dr. Harlow’s “Rhythmic Motions of 
Plants” also has won the 

Film  Festival’s highest 


award in the science category. 


biennially by 


scientific-didactie 


Growing 
American 


University of Missouri Announces 
Staff Appointments 


Two major positions on the staff of 
the School of Forestry, University of 
Missouri, have been filled by Dr. Gene 
S. Cox and Dr. E. Allan MeGinnes, Jr. 

Dr. fills one of the 
created by the recent resignations of 
Dr. Peter W. Fletcher and Dr. R. E. 
McDermott. He will 
the basie courses in the field of 
culture and will devote about half time 
and 


Cox vacancies 


handle some of 


silvi- 
to research in tree physiology 
soils. Dr. Cox has three degrees from 
Duke University. He has been on the 
staff of the School of Forestry at Mon- 
tana State University, Missoula, Mont., 
1953 where he was an associate 

1957. Previously he 
assistant 


since 
professor since 
served as an professor on 
the staff of the Department of For- 
estry of Stephen F. Austin State Col- 
lege at Nacogdoches, Texas, from 1951 
to 1953. 

Dr. McGinnes fills a new position in 
research in wood technology and prod- 
ucts. He will work closely with wood- 
using industries in an attempt to assist 
them in producing better quality wood 
products, as well as new products. 
Dr. MeGinnes has degrees from Penn- 
sylvania State University, and a Ph.D. 
from New York State College of For- 
estry at Syracuse. Since 1951 he has 
been employed by the American Vis- 
cose Corporation and has been work- 
ing in their Research and Development 
Division at Mareus Hook, Pa. 

Carl Settergren, a graduate of the 
class of 1958 who completed work for 


G. 8. Cox E. A. McGinnes 
a master degree in Februray, was ap- 
pointed to the staff as an instructor in 
forestry. 


Lassen Junior College Revises 
Forestry Program 


Lassen Junior College in Susanville, 
Calif., will alter its 25-year-old pro- 
gram in forestry beginning with the 
fall semester of 1960. The major 
change is the switch-over from the 
unit type course, which is a concen- 
trated study of one subject for a given 
number of weeks at three hours per 
day, to the usual semester length 
course. This change, coupled with 
greater allowance for full days of field 
work where required, will give Lassen 
a program more closely aligned with 
other the ranger school 
type. 

A feature of the Lassen ranger 
school program is the close coupling 
it achieves with the other academic 
subjects taught at the college. The 
new plan has two options. The first 
option places the students with a satis- 
factory high school reeord in forestry 
classes 6 hours per day, five days per 
week, for one year. During the second 
year the forestry students take their 
general academic requirements for the 
Associate of Arts degree. At the com- 
pletion of the second year the graduat- 
ing forester receives a Forestry Cer- 
tificate and the Associcate of Arts de- 


eurricula of 


gree, 

The second option is designed for 
those students having a high school 
record weak in mathematics, English, 
and science. These students wil! be 
placed in the academic program for 
one year to meet their requirements 
for the Associate of Arts degree and 


431 


better prepare themselves for the more 
technical phases of the forestry pro- 
gram the following year. 

Harry Mosher, head of the Forestry 
Department, believes that this revised 
program will turn out men trained 
to do many of the routine technical 
jobs now done by four-year graduates. 
In expectation of increased enrollment 
in the new program an additional 
teacher will be added to the forestry 
staff. 


Advanced Forest Management 
Course Given By Michigan State 
A graduate course in advanced for- 
est management has been given by 
Michigan State University this winter 
at Iron Mountain, Mich. Twenty-six 
graduate foresters from the surround- 
ing area met for a 3-hour class once 
a week at the Iron Mountain high 
school during the regular 10-week win- 
ter quarter from January 9 to March 
19. The enrollment included technical 
foresters from several forest indus- 
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tries, the Michigan Department of 
Conservation, the U. S. Forest Service, 
and private forest employment. 

Dr. V. J. Rudolph, forest manage- 
ment specialist on the Department of 
Forestry staff at Michigan State Uni- 
versity, and Mr. Carl Arbogast, Jr., 
leader of the Upper Peninsula Re- 
search Center, U. S. Forest Service, 
Marquette, Mich, taught the course 
jointly. 

Advanced forest management tech- 
niques for private, industrial, and pub- 
lic forests were stressed in the course, 
as well as recent developments in for- 
est management. The course was of- 
fered under the auspices of Michigan 


State University’s Continuing Eduea- | 


tion Service. Rudolph and Arbogast 
have taught the course in Michigan’s 
Upper Peninsula before—in Marquette 
in 1958, and in Newberry in 1959. 


First Logging Safety Institute 
at the University of Washington 


A Logging Safety Institute cospon- | 


sored by the Pacific Northwest Log- 
gers Association and the University of 
Washington College of Forestry was 
held on the university campus on Feb- 
ruary 4 and 5. 

Designed at the small businessman’s 
level, 87 registrants learned how they 
could improve safety performance in 
their operations and reduce accident 
eosts. Among them were 22 operators 
employing less than 10 men, and 18 
others came from operations employ- 
ing less than 50 men. While most of 
the registrants came from Oregon and 
Washington several came from Alaska. 

Professors J. Kenneth Pearce and 
George Stenzel of the College of For- 
estry, University of Washington, acted 
as general chairmen of the four half- 
day sessions. 

The program included sessions on 
“Need for Accident Prevention in the 
Logging Industry,” “Aecidents— 
Causes and Cures,” “The How of Ac- 
cident Prevention Organization,” and 
“Development of an Effective Safety 
Program.” 

Plans are being formulated to hold 
another Logging Safety Institute early 
next year. 


Industry Executive Lectures 
At California 

Herbert C. Sampert, lumber indus- 
try executive, was appointed lecturer 
and associate specialist in forestry at 
the University of California School of 
Forestry, Berkeley, for the spring 
semester. 

He is teaching forest engineering 
and related subjects. 
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Sampert has occupied managerial 
positions in California and Oregon 
forest industry concerns for the past 
20 years. His assignments have in- 
cluded five years with the Collins inter- 
ests at Quincy, Calif., and 13 years as 
production manager of Elk Lumber 
Company of Medford, Ore. In his 
most recent past, he served as general 
manager of Dwyer Lumber and Ply- 
wood Company of Portland, Ore. 

He received his Bachelor of For- 
estry degree at Oregon State College 
and a Master of Forestry degree from 
the New York State College of For- 
estry. 


Positions Available 











GRADUATES! 


Applications now being accepted for posi- 
tions of foreman in pole inspection work. 
Location in western United States. These are 
per responsible positi with an ex- 
panding organization. Contact J. H. WEILER 
INSP. SERVICE, INC., 5909 N. WASHING- 
TON ST., DENVER, COLORADO. 

















Forestry Employment 








Humboldt State College has announced a 
vacancy for an assistant professor of for- 
estry to be filled by September 1. Salary 
range is $6,060-$7,008 for academic year 
(9 months). Teaching specialities: forest 
engineering ; forest mensuration, scaling and 
cruising; and forest mensuration, statistics 
and growth. Age under 45 preferred. Can- 
didate who will have comp'eted work for 
doctorate by September 1 is preferred. Ad- 
dress application with photograph to Dr. 
Homer P. Balabanis, dean of instruction, 
Humboldt State College, Arcata, California. 

















Positions Wanted 





Forester, B.S., 1955, Pennsylvania State Univ. 
Age 28, single. Experience: 2 summers U. 8. 
Forest Service in Oregon, 15 months state 
forest inventory in Northwest, 21 months in 
Navy SeaBee’s procuring lumber and _ build- 
ing materials, and presently employed with 
U.S. Forest Service, one year in Oregon doing 
timber sale work. Desire private industry posi- 
tion in wood utilization, or intensive timber 
management in Middle Atlantic States or 
California. 

Box R, Journal of Forestry, Mills Building, 
Washington 6, D. C. 





7, mar- 


Forester, B.S., 1957 M.C.M.T. Age 2 
with 


ried, 3 children. Experience: 3 years 
large paper company in Southeast; forest 
management, cruising, scaling, marking, sur- 
veying, fire protection, planting, administra- 
tion, and supervision of personnel in forestry 
work. Desire position in Forestry or related 
field in Lake States area. 
Box S, Journal of Forestry, 
Washington 6, D. C. 


Forester, B.S., 1958, New York State College 
of Forestry. Age 24, married. Experience: 
one summer with Forest Service in California, 
one summer at forest experiment station, part 
time work in forest tree improvement. Work 
included timber management, forest nursery 
work, growth studies, grafting, controlled polli- 
nation. Desire employment with private indus- 
try, any location. Available in July, following 
discharge from Army. 

Box T, Journal eof Forestry, Building, 
Washington 6, D. C. 


Mills Building, 











Veteran logger chooses a D6 
for salvage logging 


Bit, Raynor got the job cleaning up 11 million feet 
of small timber for the U. S. Forest Service near Sand- 
point, Idaho. He picked a Cat D6 Tractor with Buil- 
dozer and Hyster Winch to handle the job. Why? 
“After working around many areas—always around 
Caterpillar-built equipment —I know at firsthand they 


can't be beat for economy and long life.” 


Men like Bill Raynor who depend on their tractors 
for a living know the importance of using the right 
machine for the job on hand. The D6 is right for han- 
dling this type of timber. As for output, it has always 
been designed to do more work at lower cost than any 
machine in its power range. 

That goes double for the new D6 Series B. Stacked 
against the previous model—or against any tractor of 
comparable size—the new D6 is way out front. Some 
reasons why: 

NEW ENGINE — a Cat D333 Diesel Engine (93 
flywheel HP... 19,495 lb. max. drawbar pull) de- 
livers 25% more lugging ability. And a new direct 
acting governor results in faster load response. 
NEW INTEGRAL HYDRAULIC SYSTEM gives 
you more work power at the tools. Under-the-hood 
mounting of tank, pump and valves permits con- 
venient routing of hydraulic lines to bulldozer or 
implement cylinders, frees front and rear for 
attachments. 

NEW OPERATOR CONVENIENCE — An all-new 

cockpit has coordinated controls that make the 

tractor operate almost as if it knew what was 


needed next. 
In addition, the new D6 Series B features dry-type air 
cleaner, hydraulic track adjusters (optional), lifetime 
lubricated track rollers, the oil clutch and forward- 
reverse lever. Get the full details from your Caterpillar C AT = a a i L LA R 
Dealer. Ask for a demonstration—see for yourself how ¢ and Cat are Registered Trademarks of Caterpillar Tractor Co 
the new D6 delivers greater production on the job! 








Caterpillar Tractor Co., General Offices, Peoria, Ill., U.S.A. 
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Try the new Homelite 7-21C in a free demonstration and 
you'll know that this chain saw has all of the extra lugging 
power you need for felling the big trees. With a new gear ratio 
of 2.84 to 1, it cuts through 20” trees in 18 seconds, fells 
trees up to 7 feet in diameter. 

The Homelite 7-21C can be your partner for profit in other 
ways, too. Its balanced 21 pounds* mean easier, safer han- 
dling in any cutting location, and cutting position. The big 
fuel tank lets you cut longer between refuelings . . . more 
cutting time means more profit for you. 

The 7-21C also has all of the famous Homelite Magic 7 
features: tough, drop forged, counterbalanced crankshaft 
— famous Homelite high compression, short stroke engine 
design large air filter — automatic clutch — revolu- 
tionary intake valve — simple piston pump oiling with 
finger-tip controls — automatic governor — plus full 
7 months’ guarantee. 

Available with a full line of attachments includ- 
ing plunge-cut bow, brush cutter and clearing 
bar. 

Team up for profit with a new Homelite 
7-21C. See and try it in a free demonstra- 
tion at your nearby Homelite dealer's. 
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*less bar and chain 






gear drive 
* 21 pounds 
* guaranteed for “+ a4 
7 months | hy 
straight blades i 
from 14” to 60 

- plunge-cut bow 16 


oO wi = i ITE See the full line of Homelite 
Chain Saws for every produc- 
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